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ABSTRACT 



 vii

This study undertakes a critical analysis of risk management as a formal 
technique for managing risks in project execution. It specifically probes into the 
proximate sources of risk into construction projects in Nigeria, the level of 
awareness and use of the technique amongst Nigerian construction professionals 
with a view to properly situating the remote causes of project distress and 
abandonment in Nigeria.  

In carrying out the study, large scale construction projects were targeted. 
Primary data came from a Personal Contact Interview Approach using Objective 
Evaluation Questionnaires on top Project managers, Engineers, Quantity 
surveyors and Architects in the projects. Textbooks, professional journals and 
conference/workshop papers provided the input for the secondary data.  Analysis 
of feedback was by factor analysis and regression analysis. 

The study found out that the level of awareness and application of 
sophisticated tools and techniques of risk management among construction 
professionals in Nigeria is low. Also it was found out that design efforts, 
construction activities and environmental issues constitute proximate sources of 
risk to construction projects.  

The conclusion therefore is that the high incidences of construction project 
failures and abandonment can be significantly attributed to the low level of 
awareness and consequently inadequate application of modern techniques of risk 
management by construction professionals. 

The study therefore makes a recommendation for capacity building in the 
relevant areas of risk management for professionals in the Nigerian construction 
industry among others. 
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CHAPTER ONE 

INTRODUCTION 

1.1 OVERVIEW OF THE STUDY 

The Holy Bible records for us that in the beginning, the world was 

essentially a huge mass of wasteland, water, air, vegetation and all sorts of 

wild animals.  It was into this scenario that man was introduced to ‘fill it, 

subdue it and have dominion over it’. 

These admonitions are so explicit that to this day, all of man’s 

activities seem to revolve around the subjugation of his environment for 

his growth and development.  Man has to do everything to improve and 

outgrow the harsh realities of his environment.  He has thus, through time, 

come out of the caves of the wild that he used as his abode to live in 

houses that are specially built to meet his peculiar needs.  He has discarded 

the wild leaves he used as covering for his nakedness for special fabrics 

sewn to meet particular fashion tastes.  He has developed complex 

industrial systems to transform the raw food of the wild into particular 

forms to meet his tastes.  Amazingly, man has now imposed on himself the 

arduous task of shrinking his ‘wide wide world’, (www), into a ‘global 

village’, and when it looked like he is succeeding, he has commenced 

frantic efforts to explore the possibility of escaping into the firmament to 

live and continue with his programs of growth and development. 

Yet, this mirage that is ‘growth and development’ still continues to 

be man’s greatest preoccupation till this day.  It is the world’s most 
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addressed issue, with individuals, governments and corporate bodies at all 

levels everywhere voting substantial parts of their revenue to undertake 

programs for change.  Such programs for positive transformation are 

natural consequences of human existence.  They are called ‘projects’-

deliberate, focused and discrete undertakings. 

Projects are the ladders with which people and organizations move 

from lower positions in life to superior positions.  They are deliberately 

structured undertakings for change towards the realization of a desire.  It 

can take any form or be in any field of human endeavor so long as it is 

programmed to meet a need for added value.  And so long as there are 

needs to be met by man, there will always be projects. 

Governments all over the world devote substantial amounts of their 

annual budgets to project execution for economic growth and development 

towards the improvement of the lives of the citizenry.  Business 

organizations, especially in these days of globalization and stiff 

competition, embark on all sorts of projects to gain competitive advantage.  

Individuals perennially undertake projects to secure their present positions 

in life and ensure their future. 

However, most projects that affect a large number of people are very 

capital intensive and are consequently executed by governments and\or 

organizations rather than individuals. 

The first recorded project in history is the construction of the Noah’s 

Ark in the Bible.  That project, clearly defined to meet the performance 
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objective of constructing a safety facility against an impending flood still 

remains one of the greatest mysteries of humankind. Complete with a time 

frame, very explicit scope definition and unambiguous specifications, the 

project must have cost a fortune, at the time, to execute. Obviously, the 

critical objectives of time and performance for that project were met for 

man/animals to have escaped extinction from the surface of the earth. 

In modern times, the multi-billion-dollar Apollo Space Mission of 

1960 was a project by man to land on the moon and take the quest for 

growth and development into the outer space.  It was a project, in a wider 

program of the Government of the United States of America, to probe the 

firmament for possible solution(s) to the numerous problems facing man 

and his earth.  The benefits of that project are what are today driving the 

world in the present tailspin of change in information technology, health 

and other areas of science and engineering.  The project was in fulfillment 

of the basic duty and desire of any responsible government to explore and 

execute projects to satisfy the basic needs of the majority of its people. 

In 1980, the Jamahiriya Arab Republic of Libya in arid North Africa 

initiated an ambitious water project to extract fresh water from huge 

aquifers identified at over 600m deep down in the deserts.  The water was 

transported through several production wells across a distance of well over 

1500km in 4m diameter buried water supply pipelines to its vast 

populations on the Mediterranean coast.  Hailed as one of the world’s 
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greatest civil engineering achievements, the Libyan Great Man-made River 

Project was estimated to cost USD13 billion at completion. 

Closer home in Nigeria, the Ibadan-Ilorin highway is the main 

connecting highway between the agricultural north and the commercially 

active southwest.  It was a long stretch of single carriage roadway, with 

lots of dangerous curves and bridges.  Apart from the unreasonably long 

hours spent in traversing the road with its attendant impact on the 

economy, lives were daily lost on the road due to accidents.  The Nigerian 

Government therefore commenced the execution of a N40 billion road 

construction project to fulfill the need for improvement on the situation 

and consequently add to economic growth and development. 

Still on road projects, the main highway connecting the southeastern 

Nigerian cities of Onitsha and Owerri had for long been in a terrible state 

of disrepair.  Being a very busy road, the cumulative losses incurred on the 

road due to downtime and accidents are so enormous that the economy of 

the whole area was badly affected.  To resolve this problem and positively 

impact on the lives of the people and economy of the area, the Federal 

Government of Nigeria embarked on a N24 billion project to fully upgrade 

and reconstruct the road by May 2007. 

In the telecommunication sector, a massive reengineering project is 

presently going on in Nigeria by the Nigerian Communications 

Commission.  Telecommunications in Nigeria had in the past been a 

serious impediment to the development of the Nigerian economy.  A lot of 
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businessmen and investors found it very difficult to operate in the face of 

very archaic and inefficient communications system. Existing facilities by 

service providers were over stretched with resultant underperformance in 

services provided to customers. Recently however, the Nigerian 

Communications Commission had been executing and supervising massive 

projects that is turning the situation around. With the introduction of the 

Global Satellite Mobile (GSM) communication system in Nigeria, a major 

business explosion was witnessed in the country and in the industry.  Many 

service providers therefore went into expansion projects aimed at relieving 

the pressure on their systems and improving performance in the face of 

stiff competitions. 

The service provider Vmobile recently embarked on an ambitious 

N2 billion network expansion project to build 3000 base stations across 

Nigeria to connect 10 million subscribers in a “bed of roses”.  The project, 

aptly tagged Project R.O.S.E by Vmobile is to be completed by March 

2007.  The move by Vmobile is noteworthy in that with N2 billion 

invested in the Nigerian economy, the company would be making an 

impressionable impact not only on the GSM market in Nigeria but also on 

the entire economy. 

Investments in telecommunications and expansion projects will 

continue to feature strongly in the economy of developing countries like 

Nigeria.  Press accounts, quoting reports by BMI-TecKnowledge, Africa’s 

ICT market research analyst indicate that African telecommunications 
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investment is expected to reach USD61 billion by the end of year 2009.  

Most of the investments will go into projects on infrastructure 

development for fixed and wireless network growth. 

In the oil and gas sector of the economy, Nigeria is known to harbor 

an estimated 189 trillion cubic feet of gas reserves in its Niger Delta 

region.  At the moment, about 1.7 billion cubic feet of this gas is being 

flared or lost daily in the course of oil explorations, resulting in a 

cumulative loss of 2 trillion dollars a year.  The Nigerian government has 

however entered into partnership with some private concerns to stop the 

flaring and exploit the gas reserves to the benefit of the economy. The 

Nigerian Liquefied Natural Gas (NLNG) trains 1,11,111 projects, the 

Excravos Gas Project and the West African Gas Project are some of the 

multi-billion dollar projects being undertaken to stop the wastage of the 

gas and rather harness it for economic growth. 

In the real estate sector, the provision of housing accommodation for 

the ever-increasing population in Nigeria, especially in the urban centers is 

a major national problem.  The present government in Nigeria, in a bid to 

squarely address the problem has embarked, and indeed encouraged 

stakeholders, on a massive housing development programme.  Central to 

the realization of this dream of “housing for all” are the Federal Mortgage 

Bank of Nigeria and numerous other financial institutions that are steadily 

pumping in huge sums of money into housing construction projects in 



 7

various parts of the country especially in the major population centers of 

Lagos and Abuja. 

Projects are not all about engineering and construction.  It is just that 

most large-scale capital projects that have serious bearing on national 

economy are engineering based.  In today’s business climate of stiff 

competition, product repackaging and creative launching into an already 

saturated market is another project area that is increasingly becoming 

prominent in the calculations of many corporate bodies.  Companies must 

always search out and develop new products in their market mix if they are 

to maintain a competitive edge. 

In 2005 the Nigerian pharmaceutical company, May & Baker Plc, 

having realized the strategic role valued stakeholders and members of the 

fourth estate of the realm play in business success, embarked on a N100 

million project tagged ‘Reinventing the Wheel’.  The project was aimed at 

improving the company’s relationship with these key groups, considered 

very crucial to organizational growth and performance. 

The Zamfara State Government of Nigeria, in a N17 billion-

development plan ‘to lay the foundation for a comprehensive socio-

economic development of the state by the year 2023’, committed the sum 

of N2.472 billion into a Zamfara Educational Transformation Project that 

will span 3 years. The state is educationally backward and hence the need 

for this project. 
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The place of data and statistical information in organizational 

management cannot be overemphasized.  In Nigeria, the lack of correct 

statistical information on the population is a major contributor to the 

failure of very many well-meaning programmes of government.  In an 

attempt to provide a reliable database for national planning, the Nigerian 

government in 2005 embarked on yet another census project, at huge costs 

to the system. 

The point is therefore made that projects are common features of 

human existence.  Large-scale projects with a potential to affect large 

segments of society will require huge amounts of capital to execute.  There 

must therefore be a way to ensure that such huge sums of money are 

maximally deployed through the application of appropriate skills and 

techniques for managing change process, especially in the face of the new 

world order of globalization and competition. 

Anything therefore that will reduce wastage/losses and encourage 

maximization of benefit will be most welcome.  Consequently, the trend 

these days, especially in the profit-driven private sector, are for project 

sponsors not just to embark on projects but also to look out for processes 

that will achieve the objectives of such projects at the earliest possible time 

and at minimum cost.  Projects must be executed methodically with 

minimum and acceptable deviations to planned cost, time and quality 

standards. That is the only way for which the benefits from a project can be 

maximized for added-value. When projects are distorted, abandoned or 
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completed with wide deviations from set projections, the implications on 

the system can be very enormous. 

Basic financial management teaches a time value of money.  Money 

should always be deployed for the purposes of added value.  Therefore 

when projects ‘fail’ or are messed up through the inability to meet with its 

original demands, hopes and visions, hitherto raised, are dashed with huge 

sums of money that would otherwise have been deployed in other 

productive activities unnecessarily tied down, wasted and lost to 

opportunity cost. 

The Nigerian society unfortunately is a big study in failed and 

abandoned projects at various levels of completion and this is especially so 

with our public sector projects where ‘completed projects’ are gleefully 

celebrated even after being so completed years behind their originally 

scheduled  time.  The huge added costs incurred due to time/cost overruns 

are hardly and sadly, issues of concern.  The economy and society are thus 

held hostage and in the particular case of a country like Nigeria with its 

acclaimed resources, it becomes a big drag on national growth and 

development. Thus there is no commensurate level of development to 

show for the level of resources available to the country. 

Our society is in a perpetual state of under development because 

many of its projects that are meant to lift it to high economic grounds are 

either poorly executed or abandoned.   
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The Ajaokuta Steel Project in Central Nigeria is a classic in poor 

project execution. With construction work starting in 1980, this project that 

was aimed at fast tracking an industrial revolution in Nigeria dragged 

embarrassingly on for over 25years when it was completed “anyhow” with 

over an unplanned N 700b, a cost totally out of tune with the initial 

projections.  

Projects are not meant to fail or be abandoned.  They are meant to be 

properly executed and delivered to provide the platform for the 

actualization of a dream and so when they fail, dreams also die and so are 

hopes of better life for many.  Projects are supposed to have a well thought 

out and predetermined course of action for implementation.  They should 

be guided, driven and controlled by the executioners instead of allowing 

the project to drift and drive its executioners. 

Projects become distressed and failed because they are not properly 

managed.  The management of projects, or Project Management, as it is 

technically known is the organized and careful steering of a project 

through a predetermined course of action until it is completed.  It is an 

evolving knowledge area that is anchored on proven techniques rather than 

blind, uninformed intuition and providence.  It is increasingly being 

recognized as a veritable tool for efficiency in management. In project 

situations, it has found usefulness in reducing problems and waste in 

projects especially where such projects must be delivered to a strategic 

objective. In today’s highly competitive and fast paced world where 
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change has become synonymous with living and business intercourse, 

those organizations that practice sound project management methods have 

a competitive advantage over the fly by night business groups.  This is 

because competition is rapidly becoming time-based, cost-based and 

quality-based.  All these three factors must play out in the right mix for 

excellence.  If you can get your product or service to the market faster than 

anyone else, you have an edge on your competition.  If you can control the 

costs of your work better than others, you then can sell your products or 

services at lower margins.  And if the technology of your production is 

superior, the better the advantage.  All these can be effected through the 

sophisticated approach of project management. 

Sloppy management ensures that goods are sold at higher margins in 

order for profit to be made, whilst also making marketing difficult.  Even 

where you are involved in an ordinary non-profit endeavor as is common 

in government agencies and other domestic personal matters, you face 

competition from others who may be able to do your work better and more 

efficiently. The Nigerian Postal Service (NIPOST) is a typical government 

agency that has so lost competitive edge to courier companies with 

attendant huge losses in potential revenue earnings in an otherwise 

business area. The Nigerian aviation industry, and indeed many 

government – driven organizations operating in a now highly globalised 

business climate has realized that it is losing large sums of revenue to other 

systems that are in competition with it. The trend now is for liberalization 
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in the management of these sectors and the adoption of modern 

management techniques, for competitive edge and maximization of 

benefits. Governments in modern societies are indeed beginning to adopt 

project management principles to execute their projects quicker and for 

better value. 

Project management is an elusive discipline that brings together 

several science and art based skills, in a knowledge portfolio, to ensure the 

smooth and successful execution of a project with as little resources as is 

possible.  One of the finest skills in this portfolio is the technique for 

managing the risks in a project a.k.a. Risk Management. 

Risk management is the organized and formal management of risks. 

It is, like project management, an evolving specialty area that can be 

applied in almost all fields of human endeavor.  It has been found to be 

most relevant in the field of project management where its added value to 

project delivery has been tremendous.  Risks are no more left to chance but 

carefully identified and focused on for proper management to remove or 

reduce their influence on a project. 

Projects run into problems principally because of unforeseen 

circumstances or risks.  These problems are usually more visible and in 

fact more devastating when they occur at the execution stage of a project, 

after a lot of resources had been expended at the planning stage. . It has 

therefore become a primary concern of effective project management that 

these risks be systematically managed so that the project can be smoothly 
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executed to meet with its set objectives.  In project management where 

formal risk management is known as project risk management, its 

contribution to project success has been severally hailed by researchers and 

practicing project managers alike.  However, a 1997 study in the United 

Kingdom found that many of the professionals involved in the 

management of United Kingdom based construction projects feel more 

comfortable managing their project risk using the informal methods of 

judgment and intuition, as against the rather elaborate techniques of 

professional risk management. 

Nearly ten years hence, the question is, has the situation changed 

with construction project managers in Nigeria, especially with regards to 

the management Nigerian construction projects? 

It is the objective of this research to comprehensively analyse the 

phenomenon of risks and its influence on project execution and hence 

investigate the use of formal and modern professional risk management in 

the execution of construction projects in Nigeria, with the hope of properly 

situating a probable underlining factor for the high incidence of project 

failures in the country.  In doing that, various dimensions to the 

phenomenon and its management will be analyzed for critical information 

on current paradigm and best practice.. Selected large-scale engineering 

construction projects of high capital outlay are used as case studies in the 

research because risk management is particularly recommended for such 

projects since they are normally fraught with many risks and the impact of 
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their failure, especially at the execution stage, when large sum of money 

and time had already been committed, can be  very devastating. 

Conclusions are drawn based on findings, with recommendations 

made in the hope that construction projects in our society can be more 

successfully executed using the right application of risk management.  

Ultimately, it is hoped, the high incidence of project failure and 

abandonment, especially in the construction industry will be reduced. 

 

1.2 STATEMENT OF PROBLEM 

Throughout the ages, man has lived with the awareness that all may 

not turn out as planned, hence the popular cliché that ‘man proposes but 

God disposes’.  There are always unforeseen circumstances or risks that, 

one way or the other, affect projections towards a satisfactory realization of 

set goals and objectives.  Unfortunately man seems to be at loss about what 

to do with these risks. 

In many a project, from engineering to health, research and 

development, sports etc, risks have constituted serious sources of so much 

anguish due to their disruptive influence leading to distress, failure and 

abandonment. Business plans have been disrupted, so much money lost, 

valuable time wasted, reputation soiled, confidence bruised and above all 

lofty hopes and aspirations dashed.  In the particular case of the highly 

capital intensive and high-risk construction business, project owners and 

managers have become particularly wary of the serious consequences risks 
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can visit on their projects.  Unfortunately, a rather widespread and popular 

approach to managing the problem of these construction risks is a timid 

attempt to absorb its impacts with a ‘5% contingency sum’ that lacks any 

rational or scientific basis and then resign to fate.  Most times, especially in 

large-scale projects, this ‘sum is grossly exceeded (Odeyinka, 1993), with 

the inherent risks overwhelming the project and its managers.  Chaos sets 

in and the project gets badly executed with severe deviations from set 

targets leading in most cases to abandonment. 

The problems of cost overruns, time schedule slippages and under 

performance of our projects, occasioned by risks is very pervasive in our 

society today.  The numerous poorly finished or abandoned projects that 

dot our landscape are indictments on us as a people desirous of lifting 

themselves out of poverty to a path of growth and development. Our 

capabilities to be strategic stakeholders and serious competitors in the 

world are seriously impaired.  In the particular case of our public sector 

projects where this problem is highly manifested, the cumulative impact on 

society has been very devastating. 

 

1.3 OBJECTIVE OF THE STUDY 

The central objective of this study is to assess the extent of 

application of modern tools and techniques of risk management in the 

execution of construction projects in Nigeria. To this extent the specific 

objectives include: 
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 To assess the level of awareness and use of modern techniques of 

risk management by professionals in the Nigerian construction 

industry 

 To investigate the nature of risks, identify and classify its major 

sources to construction projects in priority groups in Nigeria. 

 To assess the extent to which inadequate application of modern 

techniques of risk management by professionals in the Nigerian 

construction industry may have contributed to the problem of cost 

overrun in projects. 

 To assess the extent to which inadequate application of modern 

techniques of risk management by professionals in the Nigerian 

construction industry may have contributed to the problem of time 

overrun in projects. 

 To assess the extent to which inadequate application of modern 

techniques of risk management by professionals in the Nigerian 

construction industry may have contributed to the problem of low 

projects performance. 

 

1.4 RELEVANT RESEARCH QUESTIONS 

In order to effectively achieve the stated objectives of this study, certain 

answers to certain research questions must be sought in order to guide and 

direct the course of this study: 

 How widespread is the awareness and use of modern techniques of 

risk management among professionals in the Nigerian construction 

industry? 

 What are the most critical sources of risk to construction projects in 

Nigeria? 

 To what extent has the inadequate application of modern techniques 

of risk management in the execution of projects in the industry 
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increased the risk exposure of such projects and led to cases of cost 

overruns? 

 To what extent has the inadequate application of modern techniques 

of risk management in the execution of projects in the industry 

increased the risk exposure of such projects and thereby led to cases 

of time overruns  

 To what extent has the inadequate application of modern techniques 

of risk management in the execution of projects in the industry 

increased the risk exposure of such projects and thereby led to cases 

of delivery of sub standard projects. 

 

1.5 STATEMENT OF HYPOTHESES 

The following hypotheses are tested in this study in order to validate 

some assumptions that have been made regarding the awareness and 

application of modern tools and techniques of risk management in the 

Nigerian construction industry: 

H01 : The level of awareness and application of modern tools and 

techniques of risk management in the execution of construction 

projects in Nigeria is not significantly high. 

 

H02 : The low level of application of modern tools and techniques of risk 

management in the execution of construction projects in Nigeria has 

not significantly increased the risk exposure of projects and by 

extension led to widespread cases cost overruns. 

 

H03 : The low level of application of modern techniques of risk 

management in the execution of construction projects in Nigeria has 
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not increased the risk exposure of the projects and by extension led 

to significant time schedule slippages in the projects. 

 

H04 : The low level of application of modern tools and techniques of risk 

management in the execution of construction projects in Nigeria has 

not increased the risk exposure of the projects and by extension 

significantly led to the delivery of sub standard projects. 

 

1.6 SIGNIFICANCE OF THE STUDY 

The results of this study will help in the following ways: 

Insight into the nature of risks and awareness will be will be created 

that risks in projects can be systematically identified for proper 

management, to reduce their disruptive influence and improve on the 

success potential of a project. 

Also project stakeholders, especially project team members, will be 

better equipped to make more informed decisions on their projects for 

better outcomes and rewards. 

The issue of project distress, with its numerous negative 

implications on the economy, will be reduced through a wider appreciation 

of the potentials and application of risk management concepts in the 

execution of projects. 
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1.7 SCOPE AND LIMITATIONS OF THE STUDY 

While appreciating that the concept of risks and its formal 

management is relevant to projects in any field of human endeavor, this 

research has been deliberately focused on the Nigerian construction 

industry.  Construction projects in the aviation construction projects, 

highway engineering, building engineering, water engineering and public 

works of the economy were used as case studies.  Projects were randomly 

selected from across the country, with geographical location of the 

construction site and size of project as the driving criteria.  Thus 

construction projects in the Abuja-Kano, Port Harcourt – Enugu and 

Lagos-Ilorin geographical areas were investigated for spread. 

The projects were chosen based on press reports on them and 

privileged information that suggested that they are large projects (financial 

budget of N1.0 billion and above) – a factor best recommended for the 

application of risk management. 

One salient assumption made in the sourcing of information for this 

research is that risk management, as a technique of project management is 

a feature of construction project management.  It was also assumed that the 

information received from field practitioners are their sincere views in 

spite of the deliberate efforts taken by the researcher to eliminate biases 

and other factors that could have unduly influenced the responses received. 

Even though this researcher recognizes that a great deal of the risk 

management effort is carried out at the project planning stage, no serious 
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effort was made to investigate risk management at this stage as information 

were mainly sought as regards what happens at the project sites during the 

physical construction or ‘execution’ stage. 

In the execution of this study, constraints were particularly 

experienced in the areas of costs and time.  Cost of traveling to interview 

project team members in remote projects and cost of residency to 

physically extract the right information from interviewees (past research in 

this area and pilot questionnaires administered for this work recommended 

a one-on-one approach for data collection) was daunting.  Many of the 

interviewees, especially supposedly experienced Nigerian managers of 

projects felt embarrassed at questions on the concept and in many cases 

gave answers that may at best be face saving.  The technicalities of the 

concept of research were found to be very strange and obscure to many 

practitioners and this also posed its own peculiar problems in terms of time 

spent at concluding the work. 

The major motivation for the research project is the excitement 

sustained by its multidimensional nature for application in many fields of 

human endeavor.  The urge to thoroughly master the technique and its 

application in project execution was overwhelming. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 THE CONCEPT OF A PROJECT 

The term ‘project’ has been defined in many ways by various 

authors.  A very common and popular view held by many people is that 

promoted by Lorimer (1997) that defines a project as a systematic, planned 

undertaking.  In this light consequently, the ‘do it yourself man’ who is 

carrying out the renovation of his old building is engaged in a ‘project’, 

while a student does a ‘project’ as part of his coursework.  However, 

Knutson and Bitz (1991) are of the view that the word ‘project’ is a 

buzzword with a tendency for many people to use it loosely.  The 

definition above may well be a confirmation of this position because 

respected authorities on the subject have tried to advance a more technical 

definition to the term. 

A project is a group of related activities with a beginning, middle, 

and an end, Lashbrooke (1999).  Cleland and King (1993) defined it more 

specifically as a series of interrelated activities to be completed within a 

definite time period and specified budget with the purpose of serving 

specific goal(s) and objective.  Haynes (1996) took these definitions into 

further detail when he defined a project as an undertaking that has a 

beginning and an end, which is carried out to meet established goals within 

cost, schedule and quality objectives. 
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There is also a purely finance angle to the term as introduced by 

Machiraju (1999) when he defined a project as a proposal for capital 

investment to develop facilities for the provision of goods and services.  

Thus we see assignments like the construction of a road, accident 

investigation into an air crash, the construction of a gas pipeline, setting up 

of an oil rig platform, preparation of project feasibility studies as projects.  

If they are not exactly projects in the technical sense, they can be organized 

as such. 

In all these, we note that a project is a one-time and unique activity 

deliberately scheduled and executed to achieve a definite purpose.  It is not 

an ongoing repetitive exercise, as one would have in activities like 

production. 

According to Patel (2000), a project is usually characterized by a 

high degree of activity (in the use of men, materials, money, etc), mostly 

interrelated with one another, with a high degree of uncertainty; the stakes 

are usually high while there is a high degree of interaction with agencies.  

And Knutson and Bitz (1991) emphasized that a project is an undertaking, 

which in spite of all the problems that may be threatening to disrupt it, 

must be completed within fixed time and cost limits. 

This researcher is in agreement with these views especially because 

it is only by looking at a project from this angle, instead of an open-ended 

eternal activity that the concept of risk management in projects can be fully 

situated i.e. there has to be a clearly defined scope of work with a start 
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time, a projected finish time, a budget with which to complete the task and 

an expected level of quality performance to satisfy the objective for which 

the exercise is embarked on, ab-initio. 

Characteristically, a project is formally flagged off with men, 

materials, funds and other logistics, committed slowly at first and heavily 

to fever pitch at the height of the endeavor while thereafter disengaging 

these resources slowly and systematically as the endeavor approaches its 

final set goal, within at a time already fixed.   

It is immediately seen that the highest level of effort in any project is 

expended at the execution stage of the project life cycle.   

The objective of a project according to Osara (1994), differs from 

one organization to another and what is intended to be achieved.  While it 

could be couched in intangible but measurable outcomes like increase in 

Gross National Product by a certain percentage within a definite time 

period; increase in school enrollments of all levels of education; increase in 

the availability of healthcare facilities, it is, like in engineering 

construction projects specified as tangible and measurable outcomes like 

the development of a facility to provide goods and services. In all cases, 

what needs to be delivered as the final output needs to be clearly and 

unambiguously defined. 

In this study, we shall be investigating engineering construction 

projects whose objectives are the provision of engineering facilities like 

highways, airport runways, buildings, water schemes and public works. 
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2.2 MANAGEMENT DEFINED 

Management is a word, which has continued to fascinate many 

people because it means different things to different people, depending on 

the circumstance, event or perception.  Rudelius et al (1976) tried to 

capture an all-embracing meaning of the term by describing management 

as “either a group of people or a process”. 

As a group of people, he sees the term as referring to a specific 

group of people with direct efforts towards a common objective by using 

available resources such as money, employees, supplies, plants and 

equipment.  As a process, he also sees management as referring to the 

activity or means by which a cooperative group directs actions towards 

common goals. 

Donnelly Jnr. et al (1975) described management as “activities 

undertaken by one or more persons in order to coordinate the activities of 

others in the pursuit of ends which could not be achieved by one person”.  

To Keith and Gubellini et al (1962), management is the process of getting 

things done through people. 

Even though this researcher shares the view of Rudelius that 

management could be a group of persons or a process, this study will see 

management mainly from the process viewpoint because that is the 

position that will best enhance the idea of this study.  However, a 

noteworthy thing about management, one that will disabuse people’s 
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minds about a widely held but misleading impression is that management 

is not “common sense”. It is a discipline. 

Drucker (1977) a foremost authority in the field of management 

emphatically states that management is not just a matter of experience, 

hunch or native ability but a field of knowledge whose elements can be 

analyzed, organized systematically and learned by anyone with normal 

intelligence.  There are, in order words, distinct professional features and a 

scientific angle to management.  Its output however lies in performance 

and achievement rather than knowledge.  Without management, Drucker 

contends, things go out of control, plans fail to turn into action or worse 

still, different parts of the plan get going at different speeds, different times 

and with different objectives and goals. 

This researcher notes a very unfortunate tragedy of the Nigerian 

society.  Most of the people occupying key decision-making positions in 

the country do not have any formal training in the practice of management 

and decision-making.  They therefore do not understand how to 

systematically move their environment forward or even generate the right 

followership towards specific goals.  Unfortunately, they do not even 

understand that they are handicapped because of their perception that 

management is commonsense-driven.  The resultant effect is the confusion 

we see in virtually everything we embark upon, no matter, how well 

meaning we may be, our projects inclusive. 
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The specific tasks of planning, organizing, directing and 

coordinating people and events, as embodied in management, are 

performed by people known as Managers; Drucker (1977).  In the 

particular case of managing projects, these people, specially trained in the 

management of projects for best value, are known as Project Managers. 

 

2.3 PROJECT MANAGEMENT AND THE PROJECT MANAGER 

Ideas and dreams are a normal part of human existence.  Man will 

always have ideas about what he could do to attain certain goals.  

However, these ideas will remain wishes in the head unless they are 

transformed into real tangible settings.  The vehicle of this transformation 

is what is known as project.  For a full, smooth and effective 

transformation of an idea to concrete reality, a project will need to be 

formally and efficiently managed.  Once the objective is realized, the 

product of the activity falls into a setting that is managed as a going 

concern in a  “process or functional management”, for the realization of the 

benefits of the project. 

The formal management of a project, otherwise known as project 

management is defined as set of principles, methods, tools and techniques 

for the effective management of objective-oriented work in the context of a 

specific and unique organizational environment.  Knutson and Bitz (1991), 

Cappels (2004) described it as the formal usage of principles and methods 

in the planning and control of projects. 
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Project management, according to Lashbrooke (1999), concentrates 

on a project and is totally designed and directed at the realization of a 

clearly defined objective.  It is not, according to Knutson and Bitz (1991), 

designed for the management and control of non-project, day-to-day 

activities within an organization as responsibility for such day-to-day 

planning, operations and control remains with the functional manager. 

A project is pursued within a budgeted cost estimate and definite 

completion period for its objective and benefit to be fully realized.  Thus, 

Kerzner and Kinmous (1990) see project management as a process by 

which people seek to guide the project to achieve the set goals, as 

established, within cost and schedule constraints. 

The Chartered Institute of Building has however proffered what may 

be considered a totalitarian definition to project management when it 

defined it as the overall planning, control and coordination of a project 

from inception to conclusion, aimed at meeting a client’s requirement and 

assuring completion on time, within cost and the required quality standard. 

Project management is both a science and an art.  It is perceived as a 

science because it is supported by special technical skills in the use of 

charts, graphs and mathematical calculations or as Cappels (2004) puts it, 

it involves quantitative techniques that cover the creation and utilization of 

formal tools and procedures in managing scope, cost, quality, schedule, 

risk, contract, integration and environmental change.  It is an art because it 

is driven by human behavioral factors that call for specialized skills in 
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communication, negotiation, leadership and conflict resolution or again, as 

seen by Cappels it involves qualitative areas that call for sophistication in 

managing communication, managing relationships within team, with the 

client and with vendors. 

Project management is the application of knowledge, skills, tools 

and techniques to project activities in order to meet or exceed stakeholder 

needs and expectations from a project.  It brings together and optimizes the 

resources and skills necessary to complete a project successfully because 

where these resources are not properly harnessed and coordinated, their 

individual contributions may not be optimized and team effort will be 

hampered.  The project may be completed, but optimization of resources 

will be absent.  In today’s highly competitive global economy, this will be 

a huge impediment to the achievement of financial performance and 

realization of the bottom line that is profitability. 

Project management techniques bring to consistent recognition, 

priorities across an organization, helping everyone focus on a strategic 

result and moving forward while reducing the feeling of chaos and time 

pressure.  It adds value by eliminating unreasonable deadlines and budgets, 

making estimating more accurate and easier.  It promotes best practices 

across projects while eliminating the repetition of known errors and 

omissions, giving stakeholders clear, concise, and accurate information 

about project status and the prognosis of completion whilst also ensuring 

that the “right” projects are done the “right” way. 
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According to a report in the London Business Times of April 27, 

2001, project management leadership has become a highly sought after 

skill, warning that no serious business in the 21st century can escape its 

demands.  The increasingly competitive global marketplace demands that 

businesses complete new projects, services and business developments 

quickly, on time, and within budget. 

Project managers are the new generation specialists trained in the 

professional management of projects.  Talented, educated and 

knowledgeable, project managers are the business leaders, entrepreneurs, 

and global citizens of tomorrow, proving their value to any organization 

competing in today’s fast paced marketplace.  The Project Manager is the 

eye of the project owner on the project.  He joins the project once it is 

initiated at inception and stays to advise the owner on issues like 

procurement, cash administration and the general direction of the project 

and its environment.  He at the same time stays with the project team to 

provide the leadership necessary to drive the project successfully.  He is 

the representative of upper management in a technical team and the 

representative of the technical team in front of upper management. 

The project manager is the only component in the network of 

relationships in a project (project owner/sponsor, technical team members 

including the administrative support group, customers, 

contractors/vendors, government agencies, etc) that touches all other 

components because he is the heart of the project system. 
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Writing further on the project manager, Cappels (2004) notes that 

regardless of how much demand there is, good project managers are not 

born, but rather are created through a combination of education, 

experience, time, and talent.  Apart from having a generally good 

preparation and knowledge of what a project and the project management 

core competencies demand, Cappels also notes that a good project manager 

must have strong flexibility and adaptability traits to cope with the rapidity 

of changes that will continually confront him, personal integrity, be a 

systems thinker, be a skilled politician with strong leadership traits, be 

confident and aggressive, have good communications skills and be a 

generalist rather than a specialist. 

In the construction industry, Casper (1977) notes that it is the 

responsibility of the project manager to coordinate the three functional 

areas into which the project organization is divided i.e. the design function 

as headed by a Design Manager, the construction function as headed by a 

Construction Manager and the services function as headed by a Services 

Manager.  While the Design Manager and the design staff perform or 

contracts to perform all or part of the architectural and engineering design 

function and the Services Manager and his staff provide functional support 

to the project through scheduling, cost control, procurement, accounting 

and estimating, the field operations is managed by the Construction 

Manager who has direct responsibility over the construction 
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superintendent, through the resident engineer who coordinates the 

contractors in the daily construction effort. 

The project manager sits atop all these other managers and 

coordinates their efforts.  He delivers through their efforts but may, in 

smaller projects, perform some or all these roles himself.  The conflict, 

especially in the roles and designation of a “project manager” and a 

“construction manager” is therefore misplaced.  Their trainings are 

different, even if in scope. 

 

2.4 PROJECT SUCCESS Vs PROJECT FAILURE 

The concept of project success or project failure is, strictly speaking, 

a technical abstraction.  An endeavour can only be technically described as  

a project if and only if its quality expectations, time of completion and cost 

of execution are, ab-initio clearly defined and fixed.  The whole idea of a 

project therefore is to work towards ensuring that all these objectives are 

met otherwise, technically speaking, the endeavour is anything but a 

project. 

According to Lashbrooke (1999) a project can be considered 

successful when the project owner, as the principal stakeholder, is satisfied 

with the quality and completeness of the output and it has met its time and 

budget constraints. 

In real life however, it is difficult to have a project where all the 

constraints of time, cost and performance objectives are met.  A project is 
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most likely to fail, according to Williams (1993) on one, two or three of 

these main objectives.  Experience in fact shows that despite an elaborate 

planning effort, projects often do not materialize strictly as planned.  Many 

a time projects are completed to some baseline performance standards with 

cost and time overruns.  In more successful life scenarios, the performance 

objective is met to stakeholder expectation with a trade-off between the 

cost and time criteria.  Either the projected cost or the projected time of 

completing the project is sacrificed for the performance expectations to be 

met.  What therefore the project is expected to achieve as its performance 

objective, the tangible project deliverables, must therefore be focused on 

while deciding on which of time or cost should be sacrificed for the critical 

objective(s) to be met.  Many commentators on the subject are therefore 

agreed on the fact that a project can only be considered a failure if it fails 

to meet the expectation of the owner in a critical objective. 

Thus, if the owner is mainly interested in the project being 

completed within a time limit and this is achieved to a baseline 

performance standard and cost overrun, the project will be adjudged 

successful.  The owner of the project therefore determines success or 

failure of a project.  Every project according to Perry and Haynes (1986) 

has its own critical objective as basis for determining its success or failure.  

The relative importance of each objective depends greatly on the project 

owner’s or organization’s goals or strategy.  However, Yates (1986) 

observed that in public sector projects, the performance function seem to 
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be the critical and only objective while in the private sector, the interplay 

of the cost and time functions are highlighted towards the realization of the 

performance function.  Time overruns inevitably translate into costs so it is 

better to crash a project to meet with its time schedule and sacrifice the 

cost constraint (to a maximum 50% overrun) than to complete the project 

to performance and cost objective but with time overrun. 

Trade-offs of time and quality (performance) in project execution is 

real as it is not possible to have these principal objectives achieved in a 

single project.  Projects ‘fail’ to meet with the triple constraints because of 

risks and uncertainty. 

 

2.5 RISK AND UNCERTAINTY 

2.5.1 UNCERTAINTY 

In the world of life it is rather difficult to predict the outcome of certain 

situations due to the lack of sufficient information about such situations. 

The above tend to depict a state of uncertainty as to what will be the future 

effects of decisions taking today about such a situation. The first journey to 

the moon by man was a project whose outcome was uncertain at the 

planning stage, since as at then little was known to man about the moon. 

The same applies to what would be the sex of the unborn baby being 

carried by a newly conceived woman, as the organs have not been fully 

formed. 
 

2.5.2 RISK 

 The New Webster Dictionary of English Language (1997) defines 

risk as the possibility of danger, injury or loss.  The impression is therefore 
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created that risk is something harmful, unwholesome, and nobody really 

likes that.  The average man is ordinarily cowed into fear by anything that 

is potentially dangerous to his activities or existence. Risk implies a 

possibility that the outcome may be a deviate from the expected. However 
this deviation may lead to positive or negative consequences.  

 

2.5.3 RISK AND UNCERTAINTY – A RELATIONSHIP 
Risk factors are futuristic.  They are not something that has already 

happened but things whose possibility of occurrence and scale of impact 

can be imagined.  Hence Pritchard (1997) while defining risk as “the 

probability of an undesirable event occurring” goes further to add that, “the 

significance of the consequence of that occurrence must also be 
understood”.  This is a carefully worded definition that is complete in its 

technicality because it brings out the salient features of the risk concept i.e. 

“probability and consequence”. 

It is important to see risk from this angle otherwise one is likely to 

confuse it with another phenomenon of incomplete knowledge called 

“uncertainty”.  Risk and uncertainty do not exactly mean the same thing as 
many are inclined to think.  Even though they are both probabilities of a 

future occurrence, there is a technical difference in that the probability of a 

risk can be determined a priori while that of uncertainty cannot.  Risks can 

readily be analyzed using simple statistical and quantitative methods but 

the analysis of uncertainty will require higher levels of mathematics.  The 

consequence of a risk event can be evaluated because the risk can be 
forecasted based on past experiences of its occurrence in given situations.  

Conversely, the consequence of an uncertain event cannot be situated 

properly and evaluated because the event’s occurrence cannot be 

forecasted. It is a unique event, rather out of the blues and without any 

precedence to warn anybody of its existence.  It has an unknown 

probability of occurrence.  It is the definiteness of a possibility of the event 
happening that gives risk its character as distinct from uncertainty. 
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The thin but significant line between risk and uncertainty is 

highlighted by Knight (1921) when he defined risk as the form of 

incomplete knowledge where the future can be predicted through the laws 

of chance, i.e. the probability distributions of future occurrences can be 

constructed for the event, either intuitively or rationally because there is 

repetition and replicability and Miller (1956) who defined uncertainty as 

the variability of future outcomes where probability distributions cannot be 

constructed because the event is unique. 

It is therefore, appreciated that projects have risks as well as 

uncertainties.  The difference between them is recognized but not 

emphasized.  For the purposes of this study, as is generally the case in the 

construction industry on which this study is focused, both are conveniently 

assumed to mean the same thing.  They are basically forms of incomplete 

knowledge and will, wherever the situation arises, be called “risks”. 

Risk poses a problem to individuals in nearly all walks of life, 

observed Odeyinka (1993).  Ashley et al (1998) affirms that it is in 

everything and in every activity of man.  We are confronted with risks in 

virtually all we do and in our bid to grapple or manage it, we are forced to 

take all sorts of decisions and actions.  For example, the ‘ordinary’ use of 

public transport carries risks that we cannot readily quantify.  There are 

risks associated with the state of maintenance of the vehicles or even the 

mental state of the driver whom you hardly have control over.  There are 

all sorts of risk involved when we contemplate an issue like relocating 
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from the city to the rural area or vice versa.  There are even risks involved 

when we undertake a very natural act as in eating or visit a friend in some 

part of town. 

Lots of people or organizations have found themselves in very 

terrible situations simply because of their attitude to risks.  For example, in 

December 1984, toxic gases leaked from the Bhopal, India plant of the US 

company Union Carbide killing 280 people and injuring more than 20,000 

others.  The subsequent massive damages claims dealt a severe blow to the 

viability of the company, whose reputation worldwide plummeted.  Even 

though the company was aware of the risk involved in their area of 

business, they probably choose to ignore it or give it the attention it 

deserved.  A soundly constructed and maintained equipment, effective 

communication and properly audited systems could have prevented this 

catastrophe.  In February 1989, United Airlines flight 811 suffered an 

explosive decompression at 22,000 ft, resulting in the cabin floor 

collapsing and nine passengers being sucked out of the aircraft.  The cause 

was traced to a design fault in the cargo door locking mechanism, a 

seemingly minor piece of technology compared to the rest of the aircraft’s 

operating systems.  Warnings of such problems had been given to the 

industry following previous accidents and incidents, but they were 

probably ignored. 

The issue therefore is not in running away or trying to avoid risks by 

pretending that it is not there or does not matter, but in confronting it with 
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a proper knowledge base to appreciate and take the right decision.  Playing 

the ostrich about risk can be very dangerous. 

Risk, fortunately has a dual nature. It is a phenomenon that also has 

a cheerful and positive side.  According to Baker and Reid (2005), 

wherever there is risk, there is also opportunity.  Risks go with 

opportunities.  It is in this light that many practitioners in the field insist on 

defining risk from a mixed positive and negative angle.  Newall (2005) 

thus defined risk as an uncertain event that has a positive or negative effect 

on at least one project objective, while the 2005 version of the Project 

Management Body of Knowledge (PMBOK) defined it as a discrete event 

that may affect the project for better or worse.  The import of the careful 

choice of the term “discrete event” here, to de-emphasize negativity from 

risk, is well taken.  

 Further to this bright side to risk, Nwamadi (2005) in his discussion 

of the concept of risk wrote, “it is important to note that uncertain events 

can be either positive opportunities or negative risks.  Additionally, every 

risk can generate potential opportunities.  Conversely, by pursuing project 

opportunities, associated project risks can arise.  In fact, in most cases, it is 

the pursuit of positive change or opportunity that brings man face to face 

with risks, as risks will always manifest to work against the full realization 

of the potentials in an opportunity.  Risks and opportunities are closely 

associated and are capable of arising from one another”. 
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The implication of these positions is that, in any given system, risks 

exist side by side with opportunities, negativities and positivities, at the 

same time. While certain negative outcomes could play out in the course of 

an activity, like the execution of a project, positive events will also in the 

process, play out.  In order words both positive and negative outcomes will 

always unfold side by side.  While trying to harvest opportunities, one 

must therefore recognize the inevitable occurrence of risks and try to 

manage its influence so that he can tap into the opportunity.  Therefore if 

one keeps avoiding entering into a venture or undertaking for which he 

only perceives and being intimidated by the possible risks, he may be 

denying himself the opportunity of benefiting from the possible advantage 

that comes with the positive side of risk. 

The banking industry presents a very interesting scenario in this 

circumstance.  Banks operate primarily by advancing loans, for future 

profit or benefit, to creditors for the pursuit of business/project interests.  

In advancing such loans, the banks are attracted by the opportunity of 

making profit from such transaction but they also recognize the fact that 

there are risks involved. The banks therefore proceed to manage the risk of 

losing their money by properly securing the loans against definite 

collaterals commensurate with the risk the intending borrower is carrying. 

Therefore, it is noted that what attracts is “opportunity” but in going after 

such opportunities, risks exist. One must therefore carry out a “SWOT” 

analysis at every point in time to fully appreciate his strengths(s) and 



 39

weaknesses (w) to cope with the risks involved towards chasing the 

opportunities. Because man will always be looking out for opportunities 

and chasing it, the issue of loss and its prevention will always be central in 

the activities of man. Loss Prevention has indeed become a knowledge 

area. Loss prevention, as a field of practice, is anchored on the principle of 

eliminating or reducing risks to reasonable levels so that the looses that 

would have been incurred if the risks were to activate are removed or 

reduced. Research has shown that a lot of losses are incurred by 

organizations through a poor management of the hazards inherent in their 

systems. Techniques like the Safety Management Systems (SMS) and the 

Hazard and Effects Management Process (H.E.M.P.) are increasingly 

becoming popular in this direction. 

However, Newall (2005) cautions that risks must be justified by the 

benefits that come as a result of taking them and in fact, risks must not be 

consciously taken if there are no overwhelming benefits or opportunities in 

view.  In 2001, the Virgin Group would have seen entry into the Australian 

domestic airline industry as a risk because of the highly competitive nature 

of the existing airlines and the history of past failures of airlines in the 

area.  The owner Richard Branson, however, clearly saw the overwhelming 

opportunities that are waiting to be tapped. He properly analyzed the risks 

and opportunities and was convinced that he should go ahead and so went 

ahead.  In 2004 the airline posted a profit of N158.5 million.  The import 

of this story is that an entrepreneur is on face value, attracted to an 
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opportunity whose potential benefits compared to the risks is worthwhile.  

In the eventual decision to pursue the opportunity, the risks must be 

carefully analyzed for proper management so that they do not unduly 

militate against the harnessing of the opportunities and the achievement of 

the set goals.  In fact, because of the direct relationship that exists between 

risks and return, some organizations exist whose only business interest is 

risky assignments. They are just there to take off your risks and manage it 

for you so that you can focus on the opportunities. Some people, in spite of 

everything, deliberately go looking out for risky assignments simply 

because they expect to see opportunities somewhere in it for exploitation 

and maximization of profit.  The renowned entrepreneur, Red Adair, 

headed a highly profitable organization that is into the extremely business 

of battling ignited oil wells. Stockbrokers make their profit by thriving on 

the risk that a company will be profitable and they could loose their 

investment. Insurance companies earn their profit by taking over the risks 

of other people or organizations.  The higher and more complex the risks 

they undertake, the more money they charge because of the opportunity 

cost of managing such risks.  

Companies and indeed individuals that take the most risk may make the 

most profit or progress, observed Nickels et al (2002). They see, in spite of 

everything, a positive side to risk and would gladly welcome it for 

exploitation for the maximization of profit.   
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However, while acknowledging the definition by Newall of risk as an 

uncertain event that has a positive or negative effect on at least one project 

objective, this study is not concerned with the positive side or 

opportunities associated with risk.  It is rather focused on the uncertain 

negative factors that can lead to disruptions and losses and hence distract 

from set goals and objectives.  It is concerned with the management of the 

negative factors for the optimization of benefits. 

In project management, risks are primarily seen from the angle of 

their potential to disrupt project plans and militate against the smooth 

implementation of a project towards the realization of its set deliverables.  

The focus, in the circumstance therefore, is to identify these risks, manage 

them to remove or reduce their influence while keeping an eye on the goals 

of the project. 

The construction industry is one area that harbours all manner of 

risks resulting in many of the decisions made in construction projects being 

made in an environment of risk.  According to Iyagba (2001), “risk factors 

have significant effect on construction project cost overrun in Nigeria”.  

Risks are therefore such crucial factors in projects that merely wishing 

them away, as is popularly the case in our society, would not be adequate, 

neither will an irrational and unscientific use of ‘contingency sum’ and 

‘insurance cover’ to absorb perceived risks do.  Even though Iyagba, in the 

study under reference found that the use of this conventional approach has 

some positive effect on the project, the way they are set-up and applied has 
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not stopped projects from failing.  Iyagba, with many other researchers in 

the field, agree that modern risk management is a more scientific, thorough 

and effective method of managing risks in projects if the project is to meet 

with its critical objectives. 

 

2.6 RISK AND CONSTRUCTION 

The construction business is generally seen as a high-risk business.  

Normally governed by complicated contracts involving complex 

relationships in many tiers, the construction project is exposed to a variety 

of situations involving many unknowns, unexpected, frequently 

undesirable and often unpredictable factors.  According to Akintoye and 

Macleod (1997), construction risk are generally perceived as events that 

influence construction project objectives of cost, time and quality.  In 

many cases, the risks will impact on the project to the effect that the 

quality objectives will not be met and the project owners will be 

dissatisfied with the outcome.  However, Bello (1993) identified cost-

overruns and time-schedule slippages, which nonetheless will ultimately 

translate to costs, as the two most common and frequently occurring 

problems in project execution in Nigeria.  These problems which can be 

traced to construction risks, may be precipitated by a lot of factors during 

the execution of a project or as in many cases, before the execution 

process.  Some of these factors may be external and hardly within the 

influence of the project manager.  Some are however internal to the 
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project.  The project external environment may introduce such risks as 

bordering on community relations, legal acceptability, politics and 

government relations that could have such adverse influences on the 

project as to induce serious changes on projections.  In fact in Africa, 

South America and Eastern Europe, Seigle (2001) reports that business and 

construction practices have been made riskier by ‘unusual’ business 

practices rooted in the local cultures. Such practices as the ubiquitous 

“Nigerian factor” are well known in our society. 

Internally, Abdou (1996) in his study observed that successful 

construction requires a flawless functioning of all project stakeholders 

(comprising the owners, the design team, the construction team and the 

various trades, manufacturers, suppliers, etc) in a professional and timely 

manner and that each of these entities contribute to construction risk in 

different ways: 

 

2.6.1 THE OWNERS (COMPRISING THE PROJECT SPONSOR, THE PROJECT 

MANAGEMENT BOARD AND THE PROJECT OWNER HIMSELF) 

 Directing start of construction prior to the securing of appropriate 

financing. 

 Making extensive changes during construction due to lack of prior 

planning. 
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 Interfering constantly with design and construction teams and 

changing design criteria thereby causing delays, and possibly 

friction among the design and construction teams. 

 

2.6.2 THE DESIGN TEAM (ENGINEERS, ARCHITECTS): 

 Final design documents may not satisfy owner’s use and financial 

requirements. 

 Design documents may not fully comply with codes and regulations. 

 Design documents may have discrepancies and not be fully 

coordinated among different design professionals (i.e. architectural, 

structural, mechanical, etc). 

 Construction supervisor for the design team may be incapable of 

solving field problems. 

 Designers can fail to be objective when reviewing contractor’s 

claims. 

 

2.6.3 THE CONSTRUCTION TEAM (THE CONTRACTOR, SUB-

CONTRACTOR 

 It may not have qualified management and the skilled labour body to 

perform the required task. 

 It may not have appropriate financing to complete the task. 

 It may not have the required workforce to complete the task on time. 
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However, as Lashbrooke (1991) notes, it is the responsibility of the 

project manager to ensure the flawless functioning of all these stakeholders 

and hence ensure the successful completion of the project.  If the project 

fails, it is him who must carry the responsibility and explain the reason for 

that failure.  If for any reason, he thinks the task for which he is being 

engaged may be unattainable due to risks associated with the project it is 

his duty to duly inform and advise the project owner as such before taking 

on the task.  He has a choice between recommending and agreeing changes 

to the project limitations/tactics or refusing to get involved altogether.  The 

import of this is that it is on the project manager, whether working directly 

by himself or through an agent that the ultimate task of managing the 

project risks falls.  How he goes about articulating the risks from all the 

other stakeholders in the project is strictly his business.  Consequently, this 

study will focus on the project manager as the central figure in the 

management of risks in project execution. 

 

2.7 RISKS AND ESTIMATES 

In engineering projects, construction cost is the single most critical 

variable.  A project idea or even execution may easily be abandoned if 

disparities between projections and cash in hand are daunting. In this 

study, construction cost is seen from two perspectives: from the angle of a 

contracted sum in a contract-based project and from the angle of direct 

labour based project where an individual or organization executes its 
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project directly without a contractor.  In both cases, there is an initial 

estimated sum on which basis the project is to be executed.  There is 

thereafter, a final account sum or actual cost of executing the project.  

According to Odeyinka (1930) the initial cost and the final costs of the 

project are never the same due to inherent risk factors in the project. The 

initial project cost is usually made based upon the information available at 

the time.  Frequently, this initial cost is a single price estimate but having 

recognized that construction is an endeavour fraught with risks, the 

question is whether it is good professional practice to give a single point 

initial estimate to a client when it is known that this is likely to be 

exceeded.  Flanagan (1984) is of the view that a more realistic approach 

would be to adopt a policy that “a single point forecast is the most likely 

price” with a range between the lowest probable price and the highest, 

given that certain conditions exist.  The lowest price assumes that there are 

no unforeseen difficulties on the path of the project while the highest price, 

called the risked cost, assumes the worst scenario for each event. 

It is the view of this researcher that initial project estimates should 

as much as possible approximate to risked-cost estimates as a realistic 

basis for project planning and execution.  The prevalent tendency of using 

an estimate that is more of the “most-likely-estimate” plus a “five-percent 

contingency sum” to cater for risks that are in most cases unanalyzed have 

been found by many researchers in the field like Odeyinka (1993) to be 

misleading and inadequate.  Towards this end, in fact towards any realistic 
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estimates inclusive of time and schedule, Gray (2001) provided what is 

called “secrets to realistic estimating” to guard against overruns in projects: 

1. Better estimates require better information 

2. Never estimate alone 

3. It is better to be approximately right than absolutely wrong. 

4. A consistent process yields improved estimates. 

5. Overly optimistic estimates always will cause trouble. 

6. Estimates without associated risks assessments are worthless. 

7. Gather the right people 

8. Realize that project change will happen. 

Estimation as a component of good planning takes time and indeed 

should take time; but quality time it is, if risks are not to disrupt the project 

and make them fail woefully.  According to Yates (1986) the principles of 

risk analysis can be applied to any situation involving estimation including 

the preparation of construction cost estimates.  In such estimates, the 

information produced is presented in a probabilistic rather than 

deterministic terms i.e. the estimate is presented showing both the most 

likely value and a range of other values with the chances of each separate 

value being achieved. 

 

2.8 RISKS IN PROJECT PLANNING 

Once a decision is taken to proceed with a project based on initial 

facts at the inception stage, the project moves on to a more detailed 
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planning stage. Haynes (1991) describes project planning as the listing in 

detail of what is required to complete the project successfully. Knutson and 

Bitz (1991) while essentially agreeing with this definition think that project 

planning goes beyond the mere listing of tasks in a schedule or estimating 

costs in a cost report but that it is more of a disciplined process that is 

geared towards the deployment and coordination of resources such as time, 

people, material and funds for the execution of the project.  It demands 

attention to detail as it serves as a road map for the project activities. 

Johnson (1999) in emphasizing the crucial role of planning in 

projects observed that, “when you fail to plan, you plan to fail”.  When you 

plan however, the plan must be of quality to be effective.  That quality is 

given effect by a painstaking and detailed effort towards an integrated plan 

that will incorporate the project scope, time, cost, quality, human 

resources, communication, logistics and risks. 

Project planning according to Ugwunna (1996) is the conduct of all 

those activities that will result in a course of action for the final execution 

of the project.  This, he went further, will involve: 

1. the setting of the goals that need to be achieved towards a 

project definition 

2. assessing or forecasting the future, and finally 

3. designing a programme of action to achieve stated objectives. 
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This researcher, while agreeing with the above position, wants to 

particularly highlight the point of “assessing or forecasting the future” as a 

necessary function in the planning process. 

At the very initial thought of embarking on a project i.e. at the 

project conception stage, it is necessary that the mind stray into possible 

obstacles to the achievement of the dream.  This is the first level of 

planning to incorporate risks in project management.  Risks exist at all 

levels of the project life cycle and should therefore be countenanced in the 

planning activity of any project, from a very minor and informal degree at 

the inception stage to a more detailed and rigorous level at the planning 

stage proper. A risk register or hazard log from similar projects executed in 

the past and in preferably similar circumstances is usually handy as a 

resource document for this task.  Each activity, especially as it concerns the 

key activities/processes and key support systems across the project life 

cycle is analyzed with all inherent risks on it considered and factored into 

the plan for reasonableness. 

Lashbrooke (1999) and many other researchers in the field have 

noted that more projects fail through insufficient or bad planning than all 

the other reasons combined. Central to this is the non appreciation and 

incorporation of risk factors into the plan process.  It is therefore very 

important that enough time and energy be spent on this area so as to 

generate a realistic and effective output, for here lies the foundation for the 

success or failure of the project.  No project planning process is complete 
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until a very thorough analysis is made of project risks and their potential 

impacts on the project deliverables.  Assessing and managing risks is 

necessary to guard against project catastrophes.  However, Lewis (2002) 

warns against what he calls “risk paralysis” i.e. dwelling on identifying all 

the risks in a project until you lose sight of the actual task of the project.  

There is no way all the risks in a project can be identified prior to the 

project kick-off.  The right level of activity remains a product of 

experience. 

As a project is executed, original projections will be changing due to 

changes introduced in the project by inevitable residual risks.  Project 

planning will therefore be done and redone in real-time to be consistent 

with emerging scenario.  Though the level of detail may differ depending 

on the nature of activated risks, risk-driven project planning is never a 

once-all activity.  Planning for risks in projects is the basis for risk 

management in projects. 

 

2.9 THE CONCEPT OF RISK MANAGEMENT 

Projects are typically influenced by multiple variables, with varying 

degrees of risk, within the context of a changing environment.  This has 

resulted in projects deviating from set objectives and in many cases turning 

into chaos and ultimately getting abandoned or completed with severe 

deviations from initial projections.  Even though this fact has been known 

to project practitioners long ago, it was only recently that critical attention 
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was given to the forma management of the risks in a project.  According to 

Pritchard (1997), project risk analysis and management, PRAM, otherwise 

known as Risk Management was only separated into its own knowledge 

area in the 1986/87 update of the Guide to the Project Management Body 

of Knowledge (PMBOK).  Thus any project decision in the life of a project 

can now be analyzed and the risk response planned.  Risk problems, 

Titarentko (1997) asserts can be investigated with modern methods of 

mathematical statistics based on fast evolving PRAM techniques that can 

be studied, mastered and practiced as a discipline.  It is practiced within 

project management where, according to Jaafari (2001), the PMBOK has it 

as one of a so-called nine function areas of project management (the other 

eight being integration, communication, human resources, time, cost, 

scope, quality and contracts/procurement management).  Many writers on 

the subject have tried to define risk management in as many ways. 

Nworuh and Emerole (1997) writes that PRAM is the organized 

procedures and processes for identification assessment and control of 

project risks.  Caver (1985) while agreeing with this adds that risk 

management is a method of managing that concentrates on identifying and 

controlling the areas or events that have a potential for causing unwanted 

change.  Schuyler (2000) takes this further by writing that risk 

management benefits from focusing on the key drivers of uncertainty.  To 

Bannister and Bawcutt (1981), risk management is identification, 

measurement and economic control of risks that threaten the assets and 
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earnings of a business or other enterprises.  Akinbuoto (1987) sees it 

purely from the management standard processes when he defined it as the 

act of planning, organizing, directing and controlling an organization assets 

and activities in ways which minimize the adverse operational and 

financial effects of accidental losses upon that organization. 

This researcher is in full agreement with all these definitions 

because each and every one of them highlights a particular character of the 

management concept. 

The definition by Caver emphasizes the fact that the technique 

“concentrates” on the management of the risks in the project and nothing 

else.  By implication is the fact that it is an integral part of project 

management.  In the case of Bannister and Bawcutt, the point is made of an 

“economic control” of the risks in the project, a purely business 

perspective that will be unending, wasteful and counter productive if 

conducted to an unreasonable and absurd level.  The risk management 

effort is directed essentially at “critical risks” in a cost-benefit trade-off 

aimed at reducing the risks to as low as is reasonably practicable i.e. 

A.L.A.R.P. 

The definition by Akinkuoto highlights the fact that it is a specialist 

management field of study like time management, quality management and 

the rest management areas.  It is a sophisticated decision-making tool that 

has emerged to combat the hazardous consequences that flow from 

organization’s ever increasing exposures to all sorts of risks.  It is 
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increasingly becoming relevant in a world fully driven by technology and 

industrialization with its associated risks.  It has become a critical part of 

modern management with its techniques and principles used in most 

modern countries and organizations to eliminate or reduce the magnitude 

of losses through the application of control measures, which are constantly 

monitored to ensure that they remain useful, relevant and effective.  Risk 

management is a very flexible and versatile technique.  Although it is 

primarily aimed at protecting the assets of a business enterprise, its 

principles can and should be freely applied to management and protection 

of the interest of both the individual and family.  Yates (1986) informs that 

the use of risk analysis is firmly established in many industries where 

safety issues are of prime importance.  The nuclear power industry for 

example uses risk analysis in the design of plant components in order to 

assess the probability of any failure in a component that could result in 

danger to human life. In the aviation industry, it is central to the 

development of a safety management system for aviation safety 

management and quality assurance. It was used by Njemanze et al (1990), 

in the health sector for a study on the prevention of Diarrhea diseases in 

Nigeria.  Its principles have in fact actually been applied to an “ordinary 

project” like a football tournament as this researcher did in real life to 

manage a football team to success. 

According to Irukwu (2001) every individual, family, association,  

organization, government institution is exposed to a wide range of risks as 
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a result of the nature of our existence and activities on this planet.  It is 

inevitable that sooner or later, we will suffer some setback due to loss, 

damage, accident or distortions to plans.  A sensible man realizing these 

facts will work out practical ways of managing his own risk. Risk 

management is a logical response to the vulnerabilities and complexities of 

today’s modern world.  It can provide a means of greater understanding 

and a starting point for containing, directing and even ‘managing’ risks.  It 

is now becoming an essential tool in business, government and many more 

private aspects of life, Bannister (1999).  Risk management is real and as 

Schuyler (2000) and many other researchers in the field have found out, it 

is about optimizing value towards enhancing the chances of a project 

succeeding.  It is not aimed at discouraging one from proceeding with a 

project but to help take wise decisions towards tackling the project and 

making it succeed. 

In this study, the use of risk management for a construction project 

at the project execution phase is focused on.  Most authorities on the 

subject like Zhi (1995), Fellows (1989) advise that it be used mainly for 

large complex projects hence the case study projects used in this research. 

 

2.9.1 RISK MANAGEMENT METHODOLOGY 

Several researchers have suggested different approaches to the task 

of risk management.  Pritchard (1997) suggests an elaborate three step 

approach from an organizational perspective that consists of what he calls 



 55

risk assessment, risk response development and risk response control.  The 

risk assessment will involve three processes: risk identification, risk 

quantification and risk prioritization.  The risk response development will 

be followed by a risk response control that involves two processes: control 

evaluation and risk documentation. 

Barkely et al (1991) suggest a four-stage approach that they call 

systematic approach: a risk classification, risk identification, risk 

assessment and risk response.  Perry and Hayness (1985) say is should be a 

three stage affair consisting of what they call risk identification, risk 

analysis and risk response.  Njemanze et al (1999) say that risk analysis is 

risk assessment, risk management and risk communication. 

There are so many other suggestions that seem to confuse issues by 

the choice of nomenclature used. Use of terms should however not confuse 

if it is realized that there is a common thread linking all these suggestions 

viz: that there is first and foremost, a process of identifying and assessing 

the risks in the project and thereafter, the risks are quantified.  The 

information derived from the quantification exercise is then used in 

choosing the best course of action for the risk. This action plan is then used 

as basis for controlling the risks.  Thus, this researcher will, as suggested 

by the PMBOK (2005 version), adopt an elaborate six-stage methodology 

of first setting up the structure for the methodology in a planning process 

before the risk identification, then the risk assessment, risk quantification, 

risk response planning and finally risk monitoring and control. 



 56

2.9.1.1 RISK MANAGEMENT PLANNING 

Before the risk management effort is embarked upon, it may be 

necessary, for ease of the activity, to properly set the stage for an effective 

risk management process.  According to Reid and Baker (2005), getting 

the risk environment right should be the first step in the risk management 

process so as to provide the platform for the main processes, decide who 

does what, how it is going to be done and when it is to be done.  An 

elaborate planning process is therefore imperative.  The planning approach 

for risk management contains the elements that are necessary to properly 

prepare and set the ground rules that will allow us to manage the risk of the 

project. 

 

2.9.1.2 RISK IDENTIFICATION 

  A most critical step in the risk management effort is the risk 

identification process.  Risks cannot be quantified or managed if they are 

not, in the first instance, identified. 

Pritchard (1997) defined risk identification as an organized, 

thorough approach to finding real risks associated with a project.  This 

researcher notes the use of the word ‘real’ because of the way we want to 

see risk in this study: a threat or hazard.  In further elucidating on the 

process, Schulyler (2000) points out that risk identification is about 

reviewing every input variable, activity, key material and resources 

connected with the project.  While essentially agreeing with the above, 
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Klien and Ludin (1998) are however of the view that only the major 

elements of the project should be reviewed for their associated risks.  This 

researcher is inclined to accepting the position of Schulyler to probe into 

everything since what constitutes “major elements” could be subjective 

while the “minor elements” could be the harbinger of a potentially 

catastrophic risk. 

Isaac (1995) however, introduced a very interesting dimension to the 

whole concept when he wrote that “the identification of risks consists of a 

method used to generate the risks, and guidance on what those risks should 

look like when written down”.  This deposition is very important in that it 

throws up very salient issues on risk identification if it is to be effective in 

the risk management process.  It tries to focus critical attention on what a 

“real risk” is.  It is also suggestive of the fact that there are many methods 

available for identifying the risks in a project, and that how an identified 

risk is written down is very important, in other not to create any 

ambiguities as to what exactly is meant.  Isaac cautions very strongly on 

this need to properly define an identified risk element, as this has been a 

source of serious confusion in risk management.  He suggested that a way 

out of this confusion is for risk to be seen strictly as “a potential future 

problem”.  This he contends will reduce any ambiguities to the barest 

minimum. 

Thus, a common tendency to couch identified risks in phrases like 

“insufficient resources”, “bad weather” will immediately be seen to be 
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ambiguous and misleading. There are too many things that can constitute 

“resources” or “bad weather”. Hence the exact factor or source of the 

“resources”, “weather” is not clear. Breaking it down to “insufficient 

radioactive welders for the baseplate works”, “heavy rainfall during 

concreting” respectively will be more specific, direct, explanatory and 

useful in properly understanding the exact nature of the risk involved than 

the erstwhile hazy language used. 

Generally, the more specific the description used, and qualified with 

words like “may be . . .” or “possible . . .” the less likely is it that the risk 

would be misinterpreted later.  Isaac therefore recommends the use of a 

lengthy, clear statement to describe a risk than to abbreviate it to just one 

or two words, as many people are wont to in their bid to hurry over the 

exercise and proceed to another task.  This is a false economy that is a 

recipe for confusion and argument when next the ‘risk’ is discussed which 

could inevitably lead to a wrong assessment of the risk element and 

consequent disaster during project implementation. Trying to be 

economical with words does not help in properly identifying the risks. 

Clear cut sentences that tell a story is better. 

Adding further to the issue of a poorly defined risk factor, Hillson 

(2002) advises that risks should be clearly separated from impacts. Hence 

statements like “the project may be delayed by two weeks” are both a risk 

and an impact of any number of other risks.  It is indicative of impact of a 

risk factor that is yet to be identified. Such risk definition should be 
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guarded against, as they are symptomatic of larger problems rather than 

identifying the actual risk(s) that is precipitating the symptom or impact.  

The bottom line is to clearly and pointedly identify the factor that may 

cause a problem and the exact activity/component part where the problem 

may affect and so say what exactly the risk is without any two people 

interpreting it differently. 

Another salient factor in the identification of a risk is the treatment 

of a risk as an independent variable that exists distinct from the rest of the 

project.  This is misleading, as a given risk could be a source of another 

risk within the project.  Hence in our example above, though the 

“insufficient radioactive welders” have been isolated as a risk, it has the 

potential of generating another risk that bother on health.  Thus as you are 

looking at such a risk you will also be looking at the risk to health and 

consequently to the project, of radiation and poor training.  In isolating a 

risk factor therefore, its influence on other areas should immediately be 

examined to properly capture its scope.  The concepts of dependence 

between risks as well as “cause and effects” are analyzed in risk 

management by well known tools like Influence Diagrams, Fishbone 

Diagrams and Event or Fault Tree Analysis. 

Most researchers are also agreed on the fact that the risk 

identification process will be enhanced if a classification or categorization 

for the risks, based on some factors, is first set up, with risks distilled as 

per these factors.  Pritchard encourages a classification based on external 
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and internal factors that are further separated into technical risks, 

programmatic risks, supportability risks, schedule risks and cost risks 

while Ezenwa (1996) and others in safety risk management and insurance 

prefer a classification based on risk types of speculative risks, particular 

risks, pure risks and fundamental risks. 

Schuyler and several other authorities on the subject advice on the 

use of a ready risk checklist built up from other peoples’ experiences (in 

many organizations, these are kept as manuals) to facilitate risk 

identification.  He cautions however that in using a checklist, care must be 

taken to ensure that assumptions made in isolating a particular risk factor 

in the checklist fits with the scenario for which it is to be adopted.  Some 

sources have also been identified by writers like Baker and Reid (2005) as 

convenient areas to also search out risks.   Some of these sources may 

include: 

 Human behavior – of groups, individuals both part of and 

outside the organization, in what is generally referred to as 

human factors or human errors. 

 Political – involving local, national and international decisions 

and events; 

 Legal, commercial and contractual obligations; 

 Natural events such as storms, floods, earthquakes, etc; 
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 Technological issues internal and external to the organization 

– new or changes/modifications in equipment/ machinery/ 

processes, software applications; 

 Management processes, procedures and behaviors; 

 Economic factors – exchange rates, trade agreements, 

budgets, taxation. 

Some of these sources may require the deployment of elaborate 

analytical techniques like “stakeholder analysis” and  “scenario analysis” 

to properly search out the risks inherent in them. 

The process of risk identification is and rightly so, a painstaking 

exercise. It is however important and crucial to the risk management effort 

that no time spent on it is wasted. It deserves time and diligence.  

However, Lewis (1996) has warned against aiming to identify all the risks 

in a project and thereby running into a “risk paralysis”.  It is not possible to 

completely identify all the risks in a project.  And risk identification, 

advised Cappels (2004), should not be subjected to any heavy 

mathematical treatment.  The approach is essentially qualitative even if 

with some level of reliance on data collected over time.   

Some of the most efficient methods of risk identification are to (1) 

review the task list and schedule, (2) brainstorm and talk with the experts 

and (3) review history and/or lessons learned papers from similar projects. 
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2.9.1.2.1 Task and schedule review 

Presenting a project plan in a graphical network of paths towards a 

project’s goal is a central tool of project management.  Of all the paths, 

there is one that determines the earliest time for which the project can be 

completed.  That path has no slack (float) and so any activity on it that is 

not completed as scheduled will cause the project to overrun.  This project 

path is therefore critical to the project success.  It is called the critical path 

in project network planning. 

The critical path on the project network plan is therefore an excellent 

place to search out for potential problems to the project that will translate 

to overruns and consequent project failure.  Cappels gave some insights 

into areas on the critical path for which critical attention should be focused: 

 Tasks for which the team has little expertise:  the duration and cost 

estimates for these tasks are more likely to be inaccurate – possibly 

understated. 

 Duration and cost estimates that are aggressive:  estimators should 

be asked how confident they are in their estimates, especially for 

the critical path tasks. 

 Situations where there is a limited number of resources that can do 

particular tasks and where those resources are fully allocated, over 

allocated, or may become unavailable:  a human resource can 

become unavailable when she/he leaves the project/organization or 

because of commitments within the organization. 

 Tasks with several predecessors:  the more dependencies a task 

has, the more the likelihood of a delay. 
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 Tasks with long durations or a lot of resources:  the estimates for 

these tasks are likely to be inaccurate. 

Variants of this approach to risk identification exist in many other 

known techniques such as “Project Template Examination” and “Plan 

Evaluation”. 

2.9.1.2.2 Brainstorming and talking with the experts 

Some of the most effective techniques known to management are 

anchored on the brainstorm and expert interview techniques.  

Brainstorming is a problem-solving technique that can be used for 

planning purposes, risk identification, improvement efforts and other 

project related endeavours.  A very versatile technique, it involves relevant 

personnel, key resources on the project being invited for views on a 

particular subject or task. Such views, Baker and Reid (2005) advise, 

should as much as possible be supported by facts and research findings.  

The theme of a brainstorming meeting should be the question “what are 

those things that can go wrong and create problem in this project?”  What 

is uncovered from this exercise, especially if the project manager is skilled 

and experienced in the use of the technique, is surprising but useful in 

compiling a risk database. 

Variants of this approach exist in many other known techniques like the 

“Delphi Technique” and the “Crawford Slip”.  The Crawford Slip is 

particularly fast and efficient. 
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2.9.1.2.3 Review of history and /or lessons learned papers from similar projects 

Talking with experts will almost always reveal good information to 

use for risk identification. Unfortunately, experts on every area of the 

project may not be available as such knowledge sources may not be within 

reach either due to transfers, retirement, joining another organization or 

something.  Fortunately, as part of proper project management, project 

teams and members from  prior similar projects may have gathered and 

maintained data regarding unexpected problems or risks in a project.  They 

also should have prepared “lesson learned” papers, which can be very 

insightful for new projects. No project is totally novel.  There will always 

be something in a “new” project that has been done somewhere before. 

Review of history from lessons-learned papers for analogy comparison is a 

powerful and useful tool of searching out risks.   

In addition to the above techniques, Baker and Reid (2005) inform 

of some other tools that can be deployed for this all-important step of 

fishing out risks in the risk management process: 

- walking through and inspecting each task or location; 

- consulting 

          While appreciating that these tools have their value when used on their  

           own, their potentials are fully realized when used in combination of one or  

           more of them. 



 65

The product of a risk identification exercise is a risk database that 

will serve as a repository of information for other similar projects and a 

resource for the next risk management process. 

 

2.9.1.3 RISK QUANTIFICATION 

In the real world, there is neither time nor resource to deal with all 

the risks identified.  A way must therefore be devised to choose which of 

the risks is critical enough to receive particular attention.  Risk 

quantification is defined by Klein and Ludin (1998) as the classification of 

the identified risks to different levels of priority so that their relative 

importance can be better appreciated for further action.  To do this, the 

risks are first analyzed for their possible impact on the project objectives of 

time, cost and performance/quality.  Subsequently, the risks are rated into 

different levels of severity in a risk prioritization effort towards further 

decision-making. 

 

2.9.1.3.1 RISK ANALYSIS 

Risk analysis is the careful evaluation of an identified risk towards proper 

risk rating, prioritization and decision-making.  Risk analysis targets two 

critical factors, the probability factor and the consequence factor, using two 

relevant questions: 

- What is the chance or probability of an identified risk activating? 

- What is its likely impact on the activity/project if it so activates? 
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There are so many techniques and schemes available for this “what if” 

exercise ranging from the very simple qualitative “intuition/judgment/ 

experience” approach, a more serious and quantitative attempt at 

measurement in a statistical (actuarial) approach, then a much more serious 

probabilistic approach at analysis through to the present and vastly 

evolving trend towards the use of computer-based models in techniques 

such as the Monte-Carlo Simulation.  Akintoye and McLeod (1997) 

capture some of the techniques as:- 

a.) Risk Premium 

b.) Risk Adjusted Discount Rate 

c.) Subjective Probability 

d.) Decision Analysis 

e.) Algorithms 

f.) Mean End Analysis 

g.) Decision Trees 

h.) Bayesian Theory 

i.) Sensitivity Analysis 

j.) Monte Carlo Simulation 

k.) Stochastic Dominance 

l.) Casper 

m.) Intuition/Judgment/Experience  

 

The Judgment/Intuition/Experience Approach: 

The judgment/intuition/experience approach, from its name, is the 

attempt at risk analysis using personal factors of judgment, perceived 

experience in the area and intuition.  It can be very simplistic especially if 
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it is made to depend solely on hunches without some form of fall-back on 

information/experience from the past. Its uncomplicated nature may have 

informed its popularity as Akintoye and McLeod (1997) found from their 

studies that the approach is the most widely used by project practitioners in 

the United Kingdom where the study was conducted. 

Statistical (Actuarial) Approach: 

This is the approach that relies on recorded data and information 

(Insurance claims, journals, risk reports, etc) to make enlightened judgment 

on a risk rating.  This approach again relies heavily on judgment and 

subjectivity even though it is a better attempt at science than the intuition 

method.   

Probabilistic Approach 

This approach is based on the probability of occurrence of the risk 

event, the frequency, and severity (consequence).  It may involve 

undertaking two major forms of analyses:  

 Risk Probability Analysis: 

This is the evaluation of the probability of a risk occurring.  However, 

direct measurement or assessment of many risks in nature is very difficult.  

Some form of subjectivity must therefore come into play and so subjective 

probability is relied upon as the best estimate that can be made to predict 

future outcomes based on recorded data and the conditions that can be 

known.  All the known risk assessment/risk management techniques have 

at some points in the process, incorporated qualitative data, albeit to 
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different degrees of refinement.  That indeed is the state of risk 

management.  It is not built on a full proof process.   

Risk Impact Analysis: 

This is the evaluation of the impact of a risk eventuating.  It is the 

cost of the risk if it occurs.  In carrying out risk impact analysis some 

levels of subjectivity (brainstorming) and/or objectivity (probability) are 

also deployed. Qualitatively,  risk impact  is measured by the pain level of 

the risk while quantitatively, it is evaluated by measuring the impact of the 

risk on/in terms of task duration, money, scope of project, labour rates, 

materials cost, equipment availability etc.   Risk impact analysis may 

therefore be carried out for project schedule, project cost or project 

performance/scope.  The quality of an impact analysis may be improved by 

integrating some  levels of sensitivity analysis of the risk elements into the 

process. 

Baker and Reid informs of a risk assessment calculator technique for 

a probabilistic approach to risk analysis.  Accordingly, Kinney and Wiruth 

(1976) observed that the risk imposed by a particular hazard called the 

Risk Score Factor (R), increases with the likelihood that the hazardous 

event will actually occur called the Probability Factor (P), the exposure to 

the event, called the Exposure Factor (E) and the possible consequences of 

the event, called the Consequence Factor (C). 

The Risk Score Factor (R) is therefore given as the product of the 

three dependent factors in: 
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  R = PEC 

          A variant of this is the Expected Value Approach whereby the probability  

          and impact of the risk is combined in a meaningful and more quantitative  

          way to determine the risk rating for decision making. This is done by  

         simply multiplying the risk probability, in decimal form, by the impact,  

         expressed in any convenient value such as dollars/naira or scheduled days. 

However, Cappels (2004) informs of a very widely used and popular 

probabilistic matrix-driven technique for risk analysis. In the simplest of 

the different models available – the matrix begins on the left column where 

each risk is categorized by impact or severity level of “low” or “high” and 

given a weight of “1” through to “2” (some variants of this model have 

impact levels of low, moderate, severe and catastrophic which are thus 

weighted 1,2,3,4 respectively. 

The row at the top is used for designating the probability or 

likelihood that the risk will activate.  There are different chance levels of, 

as in the case for impact, low or high, which are also weighted a 1 or 2. 

Equipped with a list of the potential risks and the risk assessment 

matrix, the project team begins the process of assessing the risks by 

scoring and scaling each of the risks.  A risk with a severity level of high 

(weight 2) and a probability/likelihood of occurrence of low (weight 1) 

will be rated “2” i.e. “2” x  “1”.  The rated risks are then arranged in 

hierarchical order.  The risks with the heaviest ratings i.e. high rating 
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factor, are the ones to which the project team should devote most of its 

efforts and resources. 

A high rating for a risk will mean that, without mitigation and 

monitoring, the project deliverable/milestone completion will interrupt the 

project’s critical path while a low risk rating will mean that no project 

deliverable/milestone is at risk, unless delays become excessive.  Such low 

rate risks should only be documented and monitored without trying to set 

up any mitigating and contingency strategies for them.  The implication of 

this is that the rating level of a risk determines the level of attention given 

to it. What level of risk rating constitutes “low” or “high”, according to 

Hillson (2002) will depend on the tolerance limit fixed by the project 

manager/organization.  Some persons/organizations are risk takers while 

others are risk avoiders.  What constitutes a moderate risk, for example, to 

one, may indeed be considered a high risk by another as, according to 

Newall (2005), “it depends” on the risk threshold of a person, organization 

or stakeholder, which again depends on so many factors like past 

experience and knowledge of the process and environment. 

 

Decision Tree Analysis: 

This is a technique, very adaptable in failure analysis, to make 

detailed analysis of potential failure.  It is a logical diagram that traces all 

the events that might have led to the undesired results that is being studied.  

It is very useful in the identification of the ways a system can fail, isolation 
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of specific failures, assessment of impact of design changes and 

alternatives.  

 

Risk Prioritization 

Occasions arise where two risks have the same ratings from the risk 

analysis.  Newall (2005) advises that in such cases, popular votes may be 

used to determine which risk gets priority over the other in the risk 

management process.  However, a high rated risk whose projected time of 

occurrence is way down the project may be “ignored” until close to its 

time.  It is in fact advised that no rigorous risk analysis be done on any risk 

whose project time of occurrence is far down into the project life cycle.  

This is because these far removed risks have been found in many cases to 

resolve themselves before their time arrives, even though new risks may be 

created. 

 

Risk Grouping: 

After all the risks have been quantified, by risk analysis through to 

rating, prioritization and ranking, many researchers in the field agree that 

the quantified risks should be conveniently grouped or categorized for 

easier management.  The rated risks should be proposed using some 

convenient basis for proper assignment in a management process and to 

focus attention on priority areas or where extra resources may be needed.     

Irrespective of the fact that risk management should be done by 

everybody on the project, quantified risks should be assigned to the person 
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who is most closely associated with where the risk will have its largest 

impact or to the person who has the most familiarity with the technology of 

the risk.  Risk located in particular tasks should be assigned to the person 

responsible for such tasks. 

However, experienced practitioners in the field are of the view that a 

position of “Risk Manager” be created in very large and complex projects, 

with responsibility for tracking all the risks in the project and maintaining 

the risk management plan.  This is even more so when the risk tolerance 

level of the tasks/project is low. 

 

2.9.1.4 RISK RESPONSE DEVELOPMENT 

After the risk analysis exercise otherwise called “risk diagnosis”, 

there follows the planning exercise for how to respond/handle/manage the 

risks, which according to Baker and Reid must be consistent with the 

environment and an organization’s culture and policy.  Risk response 

development is a critical part of the risk management process that 

determines what action, if any, will be taken to address risk factors 

evaluated  in the quantification effort.  Consequent upon this definition, 

Pritchard (1997) informs that generally, response strategies may either be 

in the form of avoiding the risk completely or controlling it through 

minimizing the probability of its occurrence/minimizing its impact on the 

project if it ever activates/deflecting it to third parties or retaining the risk 

within the project for whatever reason. 



 73

Once this is accomplished, contingency plans are then drawn up for 

the risks, as per the selected response action.  Cappels (2004) and many 

other authorities on the subject recommend that in drawing up the 

complete risk response plan, a proactive mechanism called risk trigger, 

should be identified each risk and incorporated into the plan to alert and 

warn that a risk factor is about to activate (or has activated). To identify 

and set up risk triggers, it is important to involve the people who are most 

likely to cause the risk to activate and those who are most likely to feel its 

impact.  They should be asked how they would know that the problem has 

already occurred.  Then they should work backward to determine how they 

would know before the problem actually materialized. A watch list should 

then be developed to show the possible triggers, when they are likely to 

occur, and who should watch for them. 

 

2.9.1.4.1 Risk Avoidance 

Risk avoidance is the determination, as an alternative course of 

action, another approach to a situation because the original one is 

considered unfavorable.  Such alternatives may include the use of 

alternative contract strategies, different methods of construction, project 

redesign, more detailed and further in-depth site investigation etc.  In many 

situations, a lower risk choice is available from a range of risk alternatives 

while in some cases, the risk is left intact but sidestepped for a better 
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alternative. A higher risk can be deemed more appropriate because of 

design flexibility, enhanced performance or the capacity for expansion. 

 

2.9.1.4.2 Risk control 

Risk control is however the most common of all risk handling 

strategies.  It is the process of taking specific courses of action, setting up 

of defences/barriers to reduce the probability of a risk activating, reducing 

the impact if any when it activates, or deflect (transfer) the risk to another 

party. 

       Risk minimization strategies, as a risk control technique, are similar to the  

       avoidance mechanism in the use of reviews to approaches.  The development  

       of fallback positions are other strategies in common use. However, Akintoye  

       and McLeod found that risk deflection (transfer) is the most popular risk  

       control mechanism used in the construction industry.  Most contractors use a  

‘back-to-back’ subcontract agreement to the main contract with specialist and 

domestic subcontractors.  Insurance is another method popular with contractors 

while project managers seem to prefer to transfer risks by using professional 

indemnity and through the wordings of contract conditions with clients and 

designers.  The type of contract, performance incentives and warranties may be 

structured to share with others and hence in part, transfer it. 

2.9.1.4.3 Risk Retention 

Williams and Heims (1989) contends that risk retention, which is a 

decision to accept the consequences if a risk activates, becomes the only 
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option where the risk rating is low or can be effectively managed in the 

view of the project manager, prevention or transfer is impossible, 

avoidance undesirable, possible financial loss is small and risk transfer is 

uneconomic.  Projects inherently involve the retention of some risks due to 

one thing or the other.  The project manager therefore will have to 

determine what can be safely assumed and planned for in each situation as 

it evolves. 

DECISION CRITERIA 

Risk response development/selection is the central theme of the 

whole risk management process, according to Pritchard.  If a wrong 

response is put in place, its effect may manifest at such a time that a crisis 

totally unimagined is precipitated. 

Ezenwa (1996) has suggested some decision criteria for choosing the 

best strategy from the options available: a project manager must carry out 

some cost-benefit analysis and do some risk-benefit balancing for best 

decision making. 

Cost-Benefit Analysis: 

Cost-benefit analysis provides an objective way of determining how 

much money should be spent in order to manage a risk. It will involve an 

analysis and evaluation of the cost-effectiveness of an envisaged 

preventive measure or alternative course of action.  According to Grose 

(1980), a cost-benefit analysis should evaluate: 
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 Efficacy, including the degree to which the risk will either be 

eliminated or controlled by the proposed action(s); 

 Feasibility/acceptability of the proposed action(s) when considered 

from its economic, legal, physical, technical and political 

perspectives; 

 Efficiency or cost effectiveness of the proposed action(s) in terms 

of potential monetary loss if no action is taken versus cost 

(monetary value) of the proposed action(s). 

Ezenwa however warns that some elements in the cost-benefit 

scenario, especially the benefit factors, are not quantifiable and so many 

comparisons may involve value judgments. 

Risk-Benefit Balancing: 

No activity or system is completely risk-free.  Therefore in trying to 

manage risk, the concept of acceptable risk becomes very relevant.  A 

balance must be found for what level of risk to allow and what not.  

Kinney and Wiruth (1976) informs of a definition for acceptable risk to be 

that real risk imposed by some hazard, but one that under the 

circumstances would not deter a knowledgeable and prudent person.  That 

circumstance will be dictated by the type and expectations from the 

project. 

In all cases however, the experience of the project manager is crucial 

in determining what to do, when and how. 
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2.9.1.5 RISK RESPONSE CONTROL 

Pritchard (1996) defines risk response control as the daily active 

management of risks.  It is the incorporation of the strategy set out for the 

control/management of the risks into the project management process, in 

real-time. 

In this study, the setting for the process is the execution phase of a 

large engineering construction project.  Project execution is one of the 

classical phases of a project.  Many writers on the subject of construction 

project management have referred to it by various names such as the 

implementation phase, the operational phase, etc.  In all cases Caspe 

(1977) has been able to summarily capture the task involved at the phase 

for a project manager as that of construction coordination and control 

involving: 

 Critical path schedules 

 Coordination and control meetings 

 Progress reports 

 Routine site inspections 

 Equipment and material receiving 

 Cost control 

 Critical area search and report 

 Cash flow control 

 Problem solving 

 Invoice approval 

These tasks are therefore facilitated by the application of the 

relevant function areas of project management i.e. time management, 
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quality management, risk management, etc.  For the purpose of this study, 

we shall explore how risk management in risk response control is used for 

these tasks to enhance the output of project management.  The project 

manager in the execution of a project drives the project forward by 

providing the leadership required to plan, organize, direct, control and 

motivate the work force and resources, solving conflicts and generally 

keeping himself fully informed on the project for the appropriate actions.  

In contrast, the risk management effort in project execution will focus on: 

i.)    Monitoring identified risks in the project to ensure that they are kept 

under control. 

ii.) Watching out for new and overlooked risk that will only be visible 

or apparent during the course of the project implementation. 

iii.) Updating information on the status of risks. 

iv.) Real time development of risk mitigation strategies, contingency 

plans evaluations and planning as new scenarios unfold. 

v.) Communicating information on the risk (status, potential and 

mitigation plans) in the overall goal of project execution. 

 

i.) Monitoring Identified Risks: 

Some form of inventory of risks and actions is core to risk 

management, according to Schulyer.  But by far the most common device 

for keeping track of risks is the “risk register”, Williams (1993).  With the 

register, all those risks which had been identified during the planning 
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stages of the project are easily monitored and their mitigation strategies 

implemented.  Most researchers on the topic agree that best practice 

encourages the use of “risk triggers” as warning signs for major risks.  

Rare though would be the project where every identified risk would 

manifest.  However, the risks, as already identified, would still be put 

under close surveillance according to the program of the risk database 

repository.  Royer (2000) however writes of another type of identified 

risks, which he called “unmanaged assumptions”.  They can be neither 

visible nor apparent as risks and so can be very dangerous.  For example, 

experience may have informed an assumption that any new technology 

implementation effort (a risk on its own) should have a cost contingency 

factor of 25%.  Appropriately documented, this assumption and risk 

mitigation provision must be monitored and tracked during project 

implementation for continued justification otherwise a failure of the 

assumption could spell disaster.  If experience showed that key personnel 

would always be there to perform a key process, risk management during 

project implementation demands that this assumption be monitored. 

 

ii.)    New and overlooked risks 

There can be nothing as devastating to a project manager as a 

previously unidentified and unanticipated risk springing on a project.  This 

is even more so when the risk is a high-rate risk.  Even though a well 

thought out plan is in place, the reality is that projects are subject to 
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shifting forces and constant changes due to external forces, changing 

objectives and poor methods of project realization.  Internally, there may 

be hidden weak links in the project concept or new problems may be 

discovered half way through implementation. 

Often, a supposedly minor failure may cause major dislocations in 

the project and time will be needed to find the exact cause of the problem 

and then to remedy same.  These are challenges that demand special skills 

and human capabilities.  Despite advances in the art and science of 

forecasting future events and trends, it is not possible to foreshadow what 

lays ahead with any degree of certainty or reliability.  Risk management 

experts simply recommend that the practitioner quickly move into a 

response mode in the face of this development by employing the technique 

of “work around” – an unplanned response to a negative risk event 

(Newall, 2005).  A lot of expertise and experience is necessary in the 

circumstance.  The risk practitioner is advised to develop a global 

perception of the whole project and apply a lot of system thinking, even 

though he has a formal blueprint on the project plan and other 

documentations.  He has to watch out and be alert to developments and the 

interplay of the various project variables. 

 

iii)   Real-time replanning 

Risk response is the daily active management of risk.  It takes place 

in real-time and can be very challenging especially if the risk activates.  In 
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such circumstances, flaws in carefully structured plans become evident 

when those plans are implemented. Some strategies work very effectively, 

others prove far less effective.  Thus, it is often very necessary to begin the 

cycle anew, which involves either reconsidering risk responses or 

migrating even further back in the process to re-evaluate identified risks. 

Pritchard (1997) has also suggested specific times to 

comprehensively evaluate and update a project’s risk management plan: 

 At major decision points 

 In preparing for and immediately following evaluations as in project 

milestones. 

 Concurrent with reviewing and updating other project plans and 

specifications. 

iv)  Information updating and communication  

As different scenarios unfold, risk situations change.  An important 

aspect of risk management implementation (which, if ignored, can make 

the best risk assessment and analysis ineffective and incomplete) is 

properly communicating status information on risks to decision makers and 

other relevant personnel.  Emphasis is placed on “proper communication” 

because as Pritchard stressed, information terminology used must be clear 

and unambiguous to ensure common understanding among project 

participants and upper management. 

The project sponsor/owner is particularly relevant here because he 

must be briefed early enough of major shifts in the project plan or of 
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developments that may require his intervention.  Williams (1996) advises 

that no surprises should be sprung on the project owner as the project 

develops. 

 

2.10.1   CRITICAL SUCCESS FACTORS 

The task of risk management can be a very frustrating exercise if not 

properly focused and organized.  There is a consensus of opinion among 

experts on the subject that risk response control (risk management at the 

execution phase) is not practiced outside the overall task of project 

management.  It is an integral part of the whole project management 

process where it is used for added-value to the task of project management. 

The challenge is in dealing with the risks as they occur, while at the same 

time attending to the numerous other tasks of project management.  

Williams (1993) writes that trying to manage risks in a project at the 

execution phase without first giving it an organized, purposeful thought 

could be a very frustrating experience.  This will even be more so with a 

large engineering construction project with so many people, working in 

groups and precipitating delicate interfaces. 

Pritchard (1997) strongly recommends the setting up of a proper 

organizational risk infrastructure for the purposes of executing, not just the 

risk response control action, but also the whole risk management process.  

Absence of the right structure, he argues, can militate against the whole 
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exercise and in fact constitute a risk of its own.  A good organizational 

structure therefore needs to be put in place so that: 

 Risks are effectively and continuously monitored 

 New risks will be easily identified 

 Timely and proper decisions on how the risks will be reviewed is 

taken 

 Decisions on the level of documentation to be made is easily taken 

 Top level studies have a rational basis 

 Risks are controlled, risk reduction actions are implemented, and 

optimum use is made of risk reduction resources. 

 Reporting on risks and risk sources flow correctly up the 

management structure. 

 Direction on action plans for risk reduction and contingencies flow 

correctly down the management structure. 

 Problem and potential failure in a project are flagged as early as 

possible (cancellation possibly being allowed to avoid large 

nugatory costs). 

To facilitate this, Klien and Ludin (1998) recommend that the 

infrastructure must incorporate: 

i.) A process for identifying, collecting and compiling data that will be 

reliable and valid. 

ii.) A data collecting mechanism, which must be assigned and 

supervised by someone who understands the techniques of data 

collection properly. 
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iii.) A way of collecting data for assessments, which must be very clear 

to all involved otherwise it will not be treated with the seriousness it 

deserves. 

iv.) Appropriate tools like computer hardware and software, compatible 

with each of the tasks of data collection and compilation, as a good 

facilitator for the exercises. 

Consequently, in many large projects, the task of risk management is 

assigned to a specialist called a risk manager who carries out this task and 

reports to the overall project manager.  In some cases too, the project 

manager who of course has overall responsibility for the project considers 

the task too important to project outcome that he undertakes the function 

directly.  Both approaches are good and have their merits but in all cases, 

researchers agree that risk management function should not be left for one 

single person alone but should be a team function.  In fact, Williams 

(1993) recommends that the task of managing the risks be carried out by a 

risk management committee (RMC) that will consist of the risk manager, 

the project manager, and one each of the line management functions 

representing the three risk objectives (e.g. the programmes manager, the 

cost control manager and the Chief Engineer).  This he believes will enable 

assessments to be coordinated and decisions made.  Regular meeting of 

this committee provide the basis for the cycle of risk analysis activity. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1   INTRODUCTION 

This chapter presents the method, tools and techniques adopted for 

the investigation of the stated research problem.  It covers the types of data 

used, the study population and sample and the procedure for selection and 

the instrument used for the collection and analysis of the data. 

 

3.2   RESEARCH DESIGN 

The study is designed in such a way as to allow for objectivity in the 

assessment of the sources of risk in construction projects and the extent to 

which they affect the realization of project objectives (cost, time and 

performance standards).  The above imply that the risk factors are analyzed 

to see the nature of their contribution (whether positive or negative).  

However to form basis for viable and reliable decisions, effort was made to 

assess the intensity of the impact of each of the factors using principal 

component analysis. Also, the research adopted a field survey approach for 

data collection, which took the researcher to project sites as a way of 

reaching the targeted audience. 

Besides, the study adopts a deterministic approach by way of 

responses weighting, mean ranking of scores, principal component 

extraction, Varimax rotation for iterations, Kaiser Normalization and 

stepwise regression. 
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3.3     TYPES OF DATA USED 

In this study we made use of a combination of both primary and 

secondary data.  The secondary data is made up of already published 

information in the areas of Principles of Management, Construction Project 

Management and Risk Management. 

The primary data on the other hand is made up of information/data 

generated by this researcher that was not in existence before this study, by 

way of field surveys. 

The objective of using both primary and secondary data is to ensure 

that enough theoretical background is set for the study by way of 

comprehensive literature search, while the practical implications/realities 

of the above is assessed by way of field survey for the collection of first 

hand information from the experienced professionals directly involved in 

the execution of the selected projects. 

 

 

3.3.1 SECONDARY SOURCES 

The major sources of secondary data used in this study include the 

following: 

- Standard text books 

- Journals 

- Newspapers 

- Conference and Workshop papers 
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These materials were sourced through libraries located in Federal 

University of Technology, University of Lagos and University of Abuja. 

Also extensive use is made of internet facilities. 

3.4   THE SURVEY INSTRUMENT  

 The Objective Evaluation Questionnaire (OEQ) is the principal 

instrument used for primary data collection. Given the specialized nature 

of the problem under study, only top-level project officers that are highly 

experienced were selected. To this end a total of nineteen (19) respondents 

were sampled, and valid responses were gotten from them. This therefore 

constituted the sample size for subsequent analysis.  

 

3.4.1 DESCRIPTION OF THE QUESTIONNAIRE 

The questions contained in the questionnaire were structured in line 

with the “Likert –5 –Point Scale of Responses”.  This gives the 

respondents the flexibility of multiple choice responses.  The multiple 

responses include “Strongly agrees”; “Agrees”; “Undecided”; “Disagrees” 

or “Strongly disagrees” with each of the statements made in the 

questionnaire.  However the ranking of the responses is in an increasing 

order of 1, starting from 1 to 5 respectively.  Also the weighting of the 

responses is in a reverse order with the response corresponding to a 

ranking of 1, having a weighting of 5.  The others equally follow in the like 

manner. 
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The questionnaire is divided into two sections A and B. in section A 

questions were asked with the objective of knowing the level of awareness 

and used of standard tools and techniques of risk management. 

On the other hand in section B questions were asked to know the 

extent to which the professionals agree that a particular project issue 

constitute risk to realization of project objectives (see appendix  I ).  

 

3.4.2 PRIMARY SOURCES 

Visits were made to fifteen project sites namely: 
S/n Name of project Budgeted cost 

(above   N b) 
Location Nature 

1. The rehabilitation of the Murtala Mohammed 
International Airport Runway 

2 Lagos State Airport 
Engineering 

2. The construction of the MMIA  Domestic 
Terminal 

10 Lagos State Building 
Engineering 

3. The construction of the Ibadan – Ilorin 
Highway. 

40 Oyo/Kwara 
State 

Highway  
Engineering 

4. The erosion control of the Bar Beach Shoreline. 3 Lagos State Public Works 
Engineering 

5. The expansion of Lagos Water Distribution 
network 

2 Lagos State Water 
Engineering 

6. The construction of the Nigeria Breweries 
Plc/Heineken Production Plant 

5 Enugu State Public Works 
Engineering 

7. The construction of Benin-Onitsha Federal 
Highway 

24 Edo –Delta 
States 

Highway  
Engineering 

8. The construction of Osubi Airport, Warri 10 Delta State Airport 
Engineering 

9. The Greater Yenegoa Water Supply Project. 4 Bayelsa State Water 
Engineering 

10. The Tinapa Business Resort Project  40 Cross River 
State 

Public Works 
Engineering 

11. The construction of Abuja-Lafia Federal 
Highway 

35 Abuja-Nassawa 
state 

Highways 
Engineering 

12. The construction of the H/Q building of the 
Central Bank of Nigeria 

3 Abuja Building 
Engineering 

13. The rehabilitation of the Mallam Aminu Kano  
International Airport Runway 

1 Kano State Airport 
Engineering 

14. The Gombe water supply project 2 Gombe State Water 
Engineering 

15. The Gurara Water Falls Development Project 1 Niger State Public Works 
Engineering 
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The major source of primary data for this study includes project 

managers, project engineers, quantity surveyors and architects. The 

opinion expressed by each of the respondent is expected to be an 

expression of their experiences on previous projects as well as the specific 

project they are presently executing. 

In the collection of data from this source the instrument used is the 

questionnaire. The process of administration is the personal interview 

contact, which allows for a one-on –one approach in asking and answering 

of the questions. 

 

3.5   DEFINITION PARAMETERS FOR RISK MANAGEMENT IN 

CONSTRUCTION PROJECTS  

3.5.1 SOURCES OF RISK 

The sources of risk identified in the literature are sixteen (16) 

proximate issues in all, classified into four namely: client, design team, 

construction team and environmental.  

Classification Definition of Risk 
 

Code 

Client Most projects are started without adequate prior plan for project 
financing by Clients 

C1 

Client Frequent changes projects in project design during construction C2 
Client Clients interference in the implementation of approved designs C3 
Design team Project designs not satisfying user needs and client financing 

capacity 
DT1 

Design team Most project designs seem not to fully comply with established 
codes and regulation 

DT2 

Design team Inadequate coordination of activities of design teams DT3 
Design team Inability of design team representatives to solve problems on site DT4 
Design team Lack of objectivity in reviewing contractor claims by consultants  DT5 
Construction 
team 

Contracting firms not having qualified skilled labour force to 
perform task 

CT1 

Construction 
team 

Contractors not having appropriate capacity financing  CT2 

Construction 
team 

Contracting firms not having the required workforce to complete 
the task on time. 

CT3 
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Construction 
team 

Poor motivation and interpersonal relations among  construction 
team members  

CT4 

Environmental Host communities not being friendly to projects E1 
Environmental Low level of adherence to safety and environmental laws and 

regulations  
E2 

Environmental Multiplicity of legal requirements  E3 
Environmental Governmental bureaucratic bottlenecks and politics  E4 
3.5.2   STANDARD TECHNIQUES OF RISK MANAGEMENT 

Professionals in the Nigerian Construction Industry are expected to 

be conversant and therefore use the following techniques in managing the 

risk associated with their projects: 

S/N Technique Code Classification 
1 Risk Premium RMT1 Quantitative but not scientific 

2 Risk Adjusted Discount Rate RMT2 Quantitative but not scientific 

3 Subjective Probability RMT 3 Qualitative 

4 Decision Analysis RMT 4 Quantitative but not scientific 

5 Algorithms RMT 5 Quantitative but not scientific 

6 Mean and Analysis RMT 6 Quantitative but not scientific 

7 Bayesian Theory RMT 7 Quantitative and scientific 

8 Sensitivity Analysis RMT 8 Quantitative 

9 Monte Carlo Simulation RMT 9 Quantitative 

10 Stochastic Dominance RMT10 Quantitative and scientific 

11 Casper RMT11 Quantitative and scientific 

12 Intuition/Judgment/Experience RMT12 Qualitative and not scientific 

 

3.5.3  EFFECTS OF INADEQUATE RISK MANAGEMENT ON 

CONSTRUCTION PROJECTS 

The effects will be analyzed using the following classification 

Project 
objectives 

Effects Code 

Time Projects experiences time schedule slippages due to 
unmanaged risk  

PS1 

Cost Projects experience cost budget slippages due to 
unmanaged risk  

PS2 

Performance Projects are delivered below performance expectations due 
to unmanaged risk  

PS3 
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3.6  TOOLS FOR DATA PRESENTATION AND ANALYSIS 

In analyzing, the data collected, weighted score distribution tables 

are used.  Also further analysis is performed on the weighted score ranking 

and principal component analysis using Factor analysis. Also Multiple 

association regression models were used to capture the major components 

of risk that may have contributed to sub optimal performance of projects.   

3.6.1 Factor Analysis 

Chisnall (1975) narrated how “Crespi” has commented on the 

frequently encountered problem in attitude research of finding out if, out of 

a large factors that can account for the variability of these measures Factor 

analysis attempts to perform this task, although it has attracted criticism 

because certain aspects of it are alleged to lack mathematical rigor. It is, in 

effect, a type of multivariate analysis which is based on the hypothesis that 

buying behavior, for example, is seldom, if ever, attributable to one factor 

or influence. The relative importance of multiple factors would be 

examined using computer programme (Statistical Package for Social 

Science - SPSS).  

 Factor analytical technique has been used in a study of brand image related 

to consumer’s life-styles. Eighty variables affecting the consumption of 

products and services were obtained from computerized data from regular 
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national surveys in the USA. These were related to the 5,424 male 

respondents who took part in the 1965 brand rating index survey. A factor 

analysis programme was utilized to draw out 25 factors, in accord with the 

principal components method, by means of which consumer’s life-style 

could be characterized. 

  Another example of the application of factor analysis to a marketing 

research problem involved a study of the quantitative attributes of coffee. 

Fourteen attributes of coffee were rated on a 10 point semantic differential 

scales. Ninety-four consumers randomly selected, rated each of the 

fourteen attributes after drinking a cup of coffee, the brand of which was 

unknown to them. In fact, only one brand was tested. The data was 

processed by appropriate computer programme. The findings revealed that 

four factors have significant influences in coffee preferences: comforting 

taste, heartiness of flavour, genuineness of product, and freshness. Other 

attributes such as alive taste and tastes like real coffee appeared related to 

the last mentioned significant factor. The researcher concluded that this 

could imply that a major factor behind coffee preference may be the 

distinction between pure coffee and artificial coffee, advertisements could 

profitably accentuate the genuineness of their products. 

  So, for the purpose of this study, factor analytical techniques will be 

adopted to assess the significance of the sixteen sources of risk to 

construction projects in Nigeria.  
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Furthermore, factor analysis is a method of quantitative multivariate 

analysis with the goal of representing the interrelationships among a set of 

continuously measured variables (usually represented by their 

interrelationships) by a number of underlying. Linearly independent 

reference variables called factors. 

Factor analysis therefore seeks to collapse the numerous operating 

variables into fewer dimensions of interrelated attributes called principal 

components.  The Eigenvalue would determine the principal components, 

which would be arthogonally varimax, rotated to obtain more evenly 

distributed variables among the components. 

 

THE EIGENVALUES 

The n x n matrix A has eigenvalues  if there exists a non-zero vector 

x, called an eigenvector associated with , for which: 

 Ax   =    x      

From  the above model,  it follows that the matrix A - I  is singular 

and therefore that det (A - I)  =   0.  This is a polynomial equation in  of 

degree n from which it follows that A as at most n eigenvalues.  The 

polynomial det (A - ) is called the characteristic polynomial of A.  Some 

roots of this characteristic equation may be repeated and we talk about the 

(algebraic) multiplicity of the eigenvalue in the same way as the 

multiplicity of roots of polynomials.  In the event that the multiplicity of an 
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eigenvalue is greater than the dimension of the vector space spanned by its 

associated eigenvalues, then the matrix is said to be defective. 

Solving the eigenvalue problem, that is finding eigenvalues and 

associated eigenvectors, is, in general best achieved by methods other than 

solving the characteristic equation. 

 

INVERSE ITERATION: 

Suppose that the smallest eigenvalue rather than the dominant one 

was required, the power method could be applied to the inverse matrix A -1 

since the eigenvalyes of A -1 are the reciprocals of those of A.  But using 

the inverse matrix would be computationally expensive. 

The inverse iteration algorithm for the smallest eigenvalue (using the 

Rayleigh quotient and normalizing son that ||Xi||2  =  1) can therefore be 

summarized as follows: 

Input:  Matrix A; required precision E; initial vector X1 and initial 1 

Compute: 

X0 = X1  ;  0   =  1 

Compute || X0 ||2 

X0: = X0      || X0 ||2 

Solve Ly  = X0 

Solve UX1  =  y 

1:   = Xi
T X0 

until |1 - 0|   <    



 95

Output:  Approximate eigenvalue 1/1 and eigenvector X1. 

 

Origin Shifts: 

The idea behind origin shifts is to use inverse iteration approach to 

find other eigen values.  The eigen values of the matrix A - 0| are 

precisely those of A shifted by 0 . That is  is an eigenvalue of A if and 

only if  - 0 is an eigen value of A - 0|.  In particular the smallest eigen 

value of A - 0| is the eigen value of A close to 0 minus 0.  Therefore to 

find the closest eigen value of A to 0, we can apply the inverse iteration 

algorithm to A - 0| and add 0 to the result. 

For this origin shift to be useful, we need reasonable approximations 

to the desired eigen values.   

 

3.6.2 IMPACT MODEL FORMULATION 

In this study, the stepwise linear regression model was adopted for 

evaluating the impact of extracted principal risk components of 

construction projects on the realization of the objectives of successful cost, 

time and performance delivery.  Its formulation is as  follows: 

PCi = b1 PC1  + b2 PC 2  + …..  bn PC n  +   e0               -------- 3.1 

Where: 

   b1 , b2  , . . . bn  represents the  beta coefficients to be estimated. 

 PC  represents Principal component extracted 

 e0 - represents estimation error 
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PCi :    is the dependent variable which stands for objectives of successful 

cost, time and performance delivery of projects.   

The regression parameters were computed using the following formulae: 

 b1   =   NX1 Y1  –  (Xi )(Y1) 

       N X1
2   –   (X1)2  ------------------- 3.2 

 And 

 a0    =  Y1 – B1 X1 

   N    ------------------- 3.3 

The correlation coefficient (R) is determined using: 

 R    =       NX1 Y1  –  (X1 )(Y1) 

   [N X1
2   –   (X1)2 ][ N Y1

2  –  (Y1)2 ] ----- 3.4 
  

The coefficient of determination (R2) is determined using the formula: 

  R2    =   SSR 

       SST    ------------------- 3.5 
 

Where: 

  

  SSR  =    b1     X1YI  – X1  Y1 

              N      -------------------3.6 
And 

     
  SST = Y1

2  –   (Y1)2 

              N   -------------------3.7 
 

SSR is the sum of squares due to regression while SST is the total sum of 

squares, which is equal to: 

 SSR +  SSE     -------------------3.8 
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Where SSE is the sum of squares due to error. 

The mean square due to regression (MSR) is obtained as 

 MSR = SSR  

     k     -------------------3.9  

where “k” is the number of independent variable.  The mean squares due to 

error is obtained as: 

 MSE = SSE 

   n – 2    ------------------- 3.10 

 

The R2 (coefficient of determination) measures the proportion of the total 

variation in our dependent variable (Y) that is explained by the variations 

in the independent variables put together. 

The value of R2  is expected to range from -1   R2     +  1. 

The Correlation of Coefficient (R): 

 The multiple correlation coefficient R measures the strength of 

contribution of the selected aggregate of materials management on the 

level of application of materials management strategies to construction 

project. 

This is calculated using the formula: 

 R =      R2    ------------------- 3.11 

Where: – 1      R     + 1  

  

 

THE STUDENT T-TEST: 
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 The student T-test is carried out to find out the significance of each 

of the selected principal risk components to the non realization of the cost, 

time and performance objectives of construction projects.  The T-test 

values is calculated using the formula: 

 

     R  n – 2    -------------------3.12 
 T  =    
   1 – R2      for n -2 degrees of freedom. 
The null hypothesis (H0), that is, bn = 0 is accepted at  = 0.05 significant 

level and n-k-1 degrees of freedom, if t cal.   t1-/2  n-k-1. 

Where:   

t1-/2, n-k-1 is the critical value obtainable from the t-distribution table. 

Otherwise, the alternative hypothesis (HA), that is Bn    0 is accepted if tcal 

 t1-/2,  n-k-1. 
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CHAPTER FOUR 

DATA PRESENTATION AND ANALYSIS 

4.1 INTRODUCTION 

 This chapter undertakes to present the quantification of the primary 

data collected based on the responses of top project officers of selected 

projects in Nigeria as well as the interpretation of results of the analysis of 

the data. 

4.2 DATA PRESENTATION 

Table 4.1:  Weighted Scores of the Extent of Understanding and Use of 

Risk Management Techniques by Project Professionals 

Respondents 1 2 3 4 5 6 7 8 9 10 11 12 
1 4 - - 4 - - - 5 - - - 4 
2 2 3 3 4 4 4 4 3 3 4 4 5 
3 3 3 4 3 1 1 1 3 1 3 1 5 
4 4 3 4 2 2 - 3 4 1 1 1 5 
5 4 3 4 4 3 2 2 - 2 1 1 4 
6 4 4 5 4 2 2 2 3 2 2 2 5 
7 4 3 4 4 3 2 2 4 2 2 1 5 
8 4 3 5 4 2 4 - 4 2 2 1 5 
9 3 3 5 4 2 3 2 4 2 1 1 4 
10 3 2 5 4 3 2 2 3 2 1 1 5 
11 4 3 4 - 2 2 2 4 3 1 1 5 
12 4 3 4 3 2 2 1 3 2 1 1 5 
13 5 4 5 3 2 3 2 4 3 1 1 5 
14 4 3 4 4 1 2 1 3 2 1 1 5 
15 3 3 4 4 2 2 - 4 2 2 2 5 
16 4 4 5 4 3 2 3 5 5 3 1 4 
17 1 2 4 2 4 4 3 4 3 3 3 5 
18 3 4 - 4 3 4 3 4 5 2 2 4 
19 3 3 4 4 2 2 2 4 2 1 2 5 
Total 66 56 73 65 43 43 35 68 44 32 27 90 

Source : Computed fro Field Survey responses 



 100
 

 

 

Table 4.2:  Weighted Scores of An assessment of the Possible Sources of 

Risks to Projects. 
Respondent C1 C2 C3 CT1 CT2 CT3 CT4 DT1 DT2 DT3 DT4 DT5 E1 E2 E3 E4 

1 1 4 4 1 1 1 4 4 1 4 4 4 4 1 5 5 
2 5 4 4 4 4 5 5 4 5 5 4 5 5 5 4 3 
3 5 4 3 3 2 4 3 2 3 4 4 3 3 4 2 4 
4 4 3 3 4 2 4 3 3 4 5 4 3 2 4 2 5 
5 4 3 3 4 1 3 2 2 4 4 4 4 4 5 3 5 
6 4 4 4 3 2 3 2 2 1 2 2 2 3 4 4 5 
7 4 5 4 3 0 2 2 2 5 4 4 3 2 4 2 5 
8 5 3 4 2 2 3 3 2 4 4 4 4 1 2 2 4 
9 4 4 2 3 2 3 4 3 4 3 2 2 2 4 2 5 
10 5 5 4 4 3 4 2 3 4 4 4 3 2 4 2 4 
11 5 5 3 4 2 4 3 3 4 5 4 3 3 4 2 4 
12 5 4 4 3 2 4 4 3 5 5 4 3 2 4 3 5 
13 5 4 3 2 2 4 3 3 4 5 4 3 2 2 3 4 
14 5 5 4 4 3 4 2 2 3 4 4 3 4 4 3 4 
15 5 4 3 3 1 2 1 2 2 2 3 4 3 5 3 4 
16 2 3 1 2 1 2 2 3 2 2 3 4 4 1 4 2 
17 4 4 4 4 2 4 4 2 2 3 4 4 4 4 4 4 
18 1 5 4 2 2 2 2 4 4 3 3 4 3 4 4 5 
19 5 3 3 2 2 3 2 1 5 4 4 4 2 4 2 4 

 Source: Computed from Field Survey Responses   
    

Table 4.3: Weighted Scores of the Extent to which Inadequate Risk Management 

has Affected Projects  

Respondent PC1 PC2 PC3 PC4 PC5 
1 -2.63265 1.24678 0.43138 1.14822 0.86602 
2 1.68999 1.71087 1.08166 1.84161 -0.43075 
3 0.5677 -0.39214 0.01494 -0.19271 -0.47856 
4 0.23358 -1.05307 0.30831 0.43444 -0.19702 
5 0.23595 0.55759 0.71775 -1.35802 0.01244 
6 0.2767 0.24313 -2.35852 -0.47663 0.85009 
7 -0.76638 -0.87872 0.69487 -1.30089 1.40281 
8 -0.79127 -0.99583 1.14585 -0.21472 -0.84083 
9 0.13736 -1.5865 -2.2376 1.09675 -0.27758 
10 0.94795 -0.47274 0.01522 0.14148 0.59935 
11 0.808 -0.48748 0.11183 0.47476 0.16997 
12 0.0711 -0.91676 0.64513 0.89989 0.65081 
13 -0.44965 -0.98089 0.40205 0.991 -0.63986 
14 1.25102 0.64346 -0.05847 -0.35872 0.6037 
15 0.14025 0.75982 -0.68509 -2.00748 -0.11604 
16 -1.16142 1.10684 -1.09254 -0.01949 -2.8304 
17 0.71051 1.42754 0.1523 -0.19309 0.13252 
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18 -1.11898 0.77044 -0.39796 0.38559 1.59531 
19 -0.14977 -0.70234 1.10889 -1.29199 -1.07197 

Source : Generated from Factor Analysis driven file using SPSS Package 

 

4.3 DATA ANALYSIS 

4.3.1 ANALYSIS OF THE EXTENT OF UNDERSTANDING AND USE OF 

STANDARD RISK MANAGEMENT TECHNIQUES 

  Table 4.4:  Ordered Ranking of Weighted Scores Based on Table 4.1 

Risk Mgt. Technique Weighted Score Ranking 
RMT1 (Risk Premium) 3.47 4 
RMT2 (Risk Adjusted Discount Rate) 2.95 6 
RMT3 (Subjective Probability) 3.84 2 
RMT4 (Discount Analysis) 3.42 5 
RMT5 (Algorithms) 2.26 8 
RMT6 (Mean and Analysis) 2.26 9 
RMT7 (Bayesian Theory) 1.84 10 
RMT8 (Sensitivity Analysis) 3.58 3 
RMT9 (Monte Carlo Simulation) 2.32 7 
RMT10 (Stochastic Dominance) 1.68 11 
RMT11 (Casper) 1.42 12 
RMT12 (Intuition/Judgment/Experience) 4.74 1 

 
 

Analysis of Table 4.4 shows that RMT12 (Intuition/Judgment/ 

Experience) ranked top as the most conversant technique of risk 

management among Nigerian professionals, hence the most frequently 

used.  This is followed by RMT3 (Subjective Probability).  It must be noted 

that these techniques are not in anyway scientific as they are based on rules 

of the thumb. 

Sensitivity Analysis (RMT8) is the third in order of ranking, 

followed by RMT1 (Risk Premium).    Next is RMT4 (Decision Analysis).  

Again, these are non-deterministic techniques.   The least ranking of 
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RMT11 (Casper), Stochastic Dominance, Bayesian Theory are indicators 

that most of the professionals are not conversant with modern scientific 

tools and techniques of decision making in risk management, hence they 

are not used. 

We can therefore conclude that most professionals in the Nigerian 

engineering construction industry are only conversant with traditional 

techniques of risk management that lack scientific background built around 

quantitative methodologies.  Hence their capacity to analyse risk facing 

their projects and design risk management strategies to mitigate such risk 

may have been very low.  This may have translated to problems of cost, 

and time overruns as well as low performance level of most projects. 

 

4.3.2 CLASSIFICATION OF RISK SOURCES ASSOCIATED WITH 

ENGINEERING CONSTRUCTION PROJECTS INTO CRITICAL 

PRINCIPAL COMPONENTS 

The weighted scores as presented in Table 4.1 are subjected to 

principal component analysis in order to classify the risk sources using the 

methodology of factor analysis.  The results of the analysis are as 

presented in Tables 4.5 – 4.8. 
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Table 4.5: Communalities       

  

1.000 .834

1.000 .561

1.000 .766

1.000 .652

1.000 .905

1.000 .865

1.000 .853

1.000 .798

1.000 .744

1.000 .930

1.000 .703

1.000 .798

1.000 .861

1.000 .767

1.000 .895

1.000 .772

C1

C2

C3

CT1

CT2

CT3

CT4

DT1

DT2

DT3

DT4

DT5

E1

E2

E3

E4

Initial Extraction

Communalities

Extraction Method: Principal
Component Analysis.  

All the sixteen (16) identified sources of risk to engineering 

construction projects exhibited above average probability of exposing 

projects to risk as each of them experienced above average communality 

extraction. 
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  Table 4.6:  Principal Component Extracted and Total Variance Explained 

4.465 27.906 27.906 4.465 27.906 27.906 3.463 21.647 21.647

2.913 18.206 46.112 2.913 18.206 46.112 2.742 17.135 38.782

2.006 12.540 58.651 2.006 12.540 58.651 2.373 14.828 53.610

1.956 12.225 70.877 1.956 12.225 70.877 2.158 13.490 67.100

1.364 8.528 79.404 1.364 8.528 79.404 1.969 12.304 79.404

.867 5.417 84.822

.864 5.400 90.222

.661 4.130 94.352

.311 1.942 96.294

.204 1.274 97.569

.149 .932 98.501

.130 .814 99.315

.063 .392 99.706

.024 .150 99.857

.014 9.0E-02 99.946

.009 5.4E-02 100.000

Component
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Total
% of

Variance
Cumulative

% Total
% of

Variance
Cumulative

% Total
% of

Variance
Cumulative

%

Initial Eigenvalues
Extraction Sums of Squared

Loadings
Rotation Sums of Squared

Loadings

Total Variance Explained

Extraction Method: Principal Component Analysis.  

 

A total of five (5) principal components (PC) have been extracted.  

These five PCs generated rotated cumulative sums of squared loading of 

79.404%.  Implying that the five principal components can explain 

79.404% of the total risk exposure of projects. 
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   Table 4.7:  Initial Factor Loading into the Five Principal Risk Components 

.858 .253 .067 -.246 -.255

.809 -.272 -.050 -.321 -.003

.711 .296 -.403 .386 .009

.692 -.073 -.352 .208 .020

.683 .041 .473 -.323 .051

.582 -.156 .557 -.178 .251

.577 .491 .202 -.169 -.317

-.242 .693 .362 -.391 .197

-.168 .664 .061 .421 -.386

-.618 .655 .272 .012 .093

.256 .630 -.144 .242 -.401

-.145 .604 -.341 -.264 .530

.195 .074 .594 .402 .053

.066 -.361 .304 .729 .112

.323 .247 .336 .517 .469

.499 .327 -.483 .128 .509

DT3

C1

CT2

CT1

DT1

E2

DT2

E1

DT5

E3

DT4

CT4

C2

E4

C3

CT3

1 2 3 4 5

Component

Component Matrix a

Extraction Method: Principal Component Analysis.

5 components extracted.a. 
 

This initial solution loads inadequate coordination of design efforts 

(DT3), inadequate prior planning (C1), inadequate contractor financing 

capacity (CT2), lack of qualified staff in contractor firms (CT1), inability of 

project designs to meet the user need and financial requirements (DT1), 

lack of adherence to safety and environmental laws and regulations (E2) 

and inability of most designs to observe established codes and regulations 

(DT2) loading maximally in principal component 1 (PC1).  This means that 

seven (7) out of the sixteen factors are grouped as first priority factors. 

The second principal component has E1, DT5, E3, DT4 and CT4 as 

the next in order of importance.  Component 3 has only C2 i.e. inadequate 

contractor financing capacity as the most critical.  Principal Component 4 

captures E4 and C3 (Governmental policies and bureaucratic bottlenecks 

and frequent changes in design by clients) as the most critical factors. 
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Component 5 isolates only CT3 (inadequate skilled manpower in 

contracting organization) as the only critical factor of risk. 

Table 4.8: Normalization of Initial Risk Loading based on Varimax Rotation 

.873 .037 .018 -.069 .174

.845 -.165 .235 .351 -.097

.738 -.422 .245 -.179 -.137

.730 -.004 .000 -.296 .382

.668 .107 .086 .527 -.025

.177 .900 -.048 .125 -.046

-.335 .820 -.167 .268 .100

-.130 .646 .588 -.035 -.267

.107 .004 .923 .033 .017

.221 -.353 .716 .450 .124

.285 -.514 .536 .133 .038

-.226 .252 -.049 .807 .174

.101 .043 .210 .804 -.023

.122 .144 .386 .055 .760

-.202 -.382 -.075 -.067 .758

.205 .049 -.136 .134 .693

DT1

DT3

C1

E2

DT2

E1

E3

CT4

CT3

CT2

CT1

DT5

DT4

C3

E4

C2

1 2 3 4 5

Component

Rotated Component Matrix a

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser
Normalization.

Rotation converged in 14 iterations.a. 

 

The rotation converged in 14 iterations; with a normalized factor 

loading that saw DT1, DT3, C1, E2 and DT2 loading maximally in principal 

component 1.  While E1, E3 and CT4 load maximally in principal 

component 2. 

On the other hand, CT3, CT2 and CT1 load maximally in principal 

component 3, while DT5 and DT4 load maximum in principal component 

4.  C3, E4 and C2 load maximally in principal component 5. 
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It can therefore be said that the following factors in this order are the 

top group of possible sources of risk to engineering construction projects in 

Nigeria. 

 Inability of the design team to tailor project designs to needs of 

the user and the financial capacity of the client. 

 Inability of the design team to coordinate individual efforts of 

their members. 

 Inability of the client to make adequate plan for the financing of 

the project before kick starting the project. 

 Low level of adherence to safety and environmental laws and 

regulations. 

 Inability of most design teams to adhere to established codes. 

Equally, the next group of possible sources of risk to engineering 

construction projects includes the following: 

 Lack of host community acceptance 

 Multiplicity of legal requirements 

 Poor motivation and interpersonal relations among team 

members. 

The third group includes: 

 Contracting firm not having adequate skilled manpower. 

 Low financing capacity of contracting firms. 

 Incompetent top management in contracting firms. 
 

The fourth group is: 

 Lack of objectivity in the review of contractor claims by 

consultants. 

 Incompetent consultant supervision of work on site. 
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The final group includes: 

 Frequent changes in design by client without consultant’s 

approval. 

 Governmental politics and bureaucratic bottlenecks. 

 Frequent variation orders. 

 

4.3.3 QUANTIFICATION OF THE RISK EXPOSURE ASSOCIATED WITH 

EACH OF THE PRINCIPAL COMPONENT GENERATED 

Respondent PT PC PP PC1 PC2 PC3 PC4 PC5 
1 5 5 4 -2.63265 1.24678 0.43138 1.14822 0.86602 
2 5 5 5 1.68999 1.71087 1.08166 1.84161 -0.43075 
3 5 5 4 0.5677 -0.39214 0.01494 -0.19271 -0.47856 
4 5 5 4 0.23358 -1.05307 0.30831 0.43444 -0.19702 
5 5 5 3 0.23595 0.55759 0.71775 -1.35802 0.01244 
6 5 5 3 0.2767 0.24313 -2.35852 -0.47663 0.85009 
7 5 5 3 -0.76638 -0.87872 0.69487 -1.30089 1.40281 
8 5 5 2 -0.79127 -0.99583 1.14585 -0.21472 -0.84083 
9 5 5 2 0.13736 -1.5865 -2.2376 1.09675 -0.27758 

10 5 5 4 0.94795 -0.47274 0.01522 0.14148 0.59935 
11 5 5 5 0.808 -0.48748 0.11183 0.47476 0.16997 
12 5 5 5 0.0711 -0.91676 0.64513 0.89989 0.65081 
13 5 5 4 -0.44965 -0.98089 0.40205 0.991 -0.63986 
14 5 5 4 1.25102 0.64346 -0.05847 -0.35872 0.6037 
15 5 5 2 0.14025 0.75982 -0.68509 -2.00748 -0.11604 
16 3 4 2 -1.16142 1.10684 -1.09254 -0.01949 -2.8304 
17 4 4 4 0.71051 1.42754 0.1523 -0.19309 0.13252 
18 5 4 4 -1.11898 0.77044 -0.39796 0.38559 1.59531 
19 5 5 4 -0.14977 -0.70234 1.10889 -1.29199 -1.07197 

 

The above statistics are generated based on the use of the loading 

weight of each of the sources of risk as captured in each of the principal 

components.  The statistics will be used to analyse the effects on the cost, 

time and performance dimensions of projects. 

 
4.4 ANALYSIS OF IMPACT OF QUANTIFIED RISK ON PROJECT COST 

SLIPPAGES 
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.490a .240 .195 .34
Model
1

R
R

Square
Adjusted R

Square
Std. Error of
the Estimate

Model Summary

Predictors: (Constant), PC2a. 

 

.607 1 .607 5.37 .033a

1.920 17 .113

2.526 18

Regression

Residual

Total

Model
1

Sum of
Squares df

Mean
Square F Sig.

ANOVAb

Predictors: (Constant), PC2a. 

Dependent Variable: PCb. 
 

4.842 .077 62.8 .000

-.184 .079 -.490 -2.3 .033

(Constant)

PC2

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Coefficientsa

Dependent Variable: PCa. 

 
 

.233a 1.11 .284 .267 1.000

.198a .935 .364 .228 1.000

-.026a -.118 .908 -.029 1.000

.164a .764 .456 .188 1.000

PC1

PC3

PC4

PC5

Model
1

Beta In t Sig.
Partial

Correlation Tolerance

Collinearity
Statistics

Excluded Variables b

Predictors in the Model: (Constant), PC2a. 

Dependent Variable: PCb. 

 
The coefficient of correlation (R ) value of 0.49 shows that the three 

(3) factors that loaded maximally in principal component 2 indicates 49.0% 

relationship  with the quantified risk of the projects, while the coefficient of 

determination (R2
 ) value of 0.24, implies that 24.0% of the total variations in 

quantified risk  has been explained by the cumulative variations in the three 

factors. The relationship and variance explained is considered significant as it 

is known that variations in many operating factors in a project environment 
account for the deviations from planned results, hence the risk exposure. 
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The above result is based on the stepwise regression on the 

quantification of risk exposure based on the five principal components on 

the weighted score of the level of cost slippage being experienced by 

projects due to inadequate risk management.  The result shows that the 

analysis terminated at one step with principal component 2 (PC2) emerging 

as the most critical of the five components. 

The impact model based on beta coefficient is given as: 

PC    =     4.842 –  0.184 PC2   -------------------- 4.1 
           (-2.3) 
 

Equation 4.1 implies that for every one unit increase in the risk 

factors dominant in PC2, construction projects experienced 18.4% 

unfavourable variation in cost. 

4.5 ANALYSIS OF IMPACT OF QUANTIFIED RISK ON PROJECT TIME 

SLIPPAGES 

 

PC5 .
Stepwise (Criteria:
Probability-of-F-to-enter <= .050,
Probability-of-F-to-remove >= .100).

PC2 .
Stepwise (Criteria:
Probability-of-F-to-enter <= .050,
Probability-of-F-to-remove >= .100).

Model
1

2

Variables
Entered

Variables
Removed Method

Variables Entered/Removed a

Dependent Variable: PTa. 

 

.612a .375 .338 .41

.733b .538 .480 .36

Model
1

2

R
R

Square
Adjusted R

Square
Std. Error of
the Estimate

Model Summary

Predictors: (Constant), PC5a. 

Predictors: (Constant), PC5, PC2b. 
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1.698 1 1.698 10.2 .005a

2.828 17 .166

4.526 18

2.434 2 1.217 9.310 .002b

2.092 16 .131

4.526 18

Regression

Residual

Total

Regression

Residual

Total

Model
1

2

Sum of
Squares df

Mean
Square F Sig.

ANOVAc

Predictors: (Constant), PC5a. 

Predictors: (Constant), PC5, PC2b. 

Dependent Variable: PTc. 
 

 
 

4.842 .094 51.7 .000

.307 .096 .612 3.195 .005

4.842 .083 58.4 .000

.307 .085 .612 3.604 .002

-.202 .085 -.403 -2.4 .030

(Constant)

PC5

(Constant)

PC5

PC2

Model
1

2

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Coefficientsa

Dependent Variable: PTa. 

 

.179a .928 .367 .226 1.000

-.403a -2.4 .030 -.510 1.000

.225a 1.19 .252 .285 1.000

.026a .130 .898 .033 1.000

.179b 1.05 .308 .263 1.000

.225b 1.36 .194 .331 1.000

.026b .147 .885 .038 1.000

PC1

PC2

PC3

PC4

PC1

PC3

PC4

Model
1

2

Beta In t Sig.
Partial

Correlation Tolerance

Collinearity
Statistics

Excluded Variables c

Predictors in the Model: (Constant), PC5a. 

Predictors in the Model: (Constant), PC5, PC2b. 

Dependent Variable: PTc. 
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The above result is based on the stepwise regression on the five 

principal risk components generated on the weighted scores of the level of 

time overrun being experienced by projects due to inadequate risk 

management.  The analysis terminated at the second step with PC5 entering 

first and PC2 entering last. 

The impact model based on the beta coefficient of principal risk 

component isolated is given as: 

PT   =    4.842  +  0.307 PC5 – 0.202 PC2 ------------------------ 4.2 
       (3.604)      (-2.4) 
 

Equation 4.2 implies that for every one unit increase in factors of 

PC5, construction projects experienced 30.7% gain in time while on the 

other hand, for every one unit increase in the factors of PC2, construction 

projects experienced 20.2% time loss. 

 

4.6 ANALYSIS OF IMPACT OF QUANTIFIED RISK ON PROJECT 

PERFORMANCE 

PC4 .
Stepwise (Criteria:
Probability-of-F-to-enter <= .050,
Probability-of-F-to-remove >= .100).

PC3 .
Stepwise (Criteria:
Probability-of-F-to-enter <= .050,
Probability-of-F-to-remove >= .100).

Model
1

2

Variables
Entered

Variables
Removed Method

Variables Entered/Removed a

Dependent Variable: PPa. 
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.472a .223 .177 .92

.663b .439 .369 .81

Model
1

2

R
R

Square
Adjusted
R Square

Std. Error of
the Estimate

Model Summary

Predictors: (Constant), PC4a. 

Predictors: (Constant), PC4, PC3b. 

  
 

4.149 1 4.149 4.870 .041a

14.483 17 .852

18.632 18

8.185 2 4.092 6.268 .010b

10.447 16 .653

18.632 18

Regression

Residual

Total

Regression

Residual

Total

Model
1

2

Sum of
Squares df

Mean
Square F Sig.

ANOVA c

Predictors: (Constant), PC4a. 

Predictors: (Constant), PC4, PC3b. 

Dependent Variable: PPc. 

 
 

 

3.579 .212 16.9 .000

.480 .218 .472 2.207 .041

3.579 .185 19.3 .000

.480 .190 .472 2.521 .023

.474 .190 .465 2.486 .024

(Constant)

PC4

(Constant)

PC4

PC3

Model
1

2

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig.

Coefficients a

Dependent Variable: PPa. 

 
 
 

.337a 1.655 .117 .382 1.000

.099a .453 .657 .112 1.000

.465a 2.486 .024 .528 1.000

.342a 1.681 .112 .387 1.000

.337b 1.952 .070 .450 1.000

.099b .517 .612 .132 1.000

.342b 1.985 .066 .456 1.000

PC1

PC2

PC3

PC5

PC1

PC2

PC5

Model
1

2

Beta In t Sig.
Partial

Correlation Tolerance

Collinearity
Statistics

Excluded Variables c

Predictors in the Model: (Constant), PC4a. 

Predictors in the Model: (Constant), PC4, PC3b. 

Dependent Variable: PPc. 
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The impact model based on the above result is given as: 
 
PP   =   3.579  +  0.480 PC4   +   0.474 PC3   ---------------- 4.3 
         (2.521)    (2.486) 
 
Equation 4.3 implies that for every one unit increase in the PC4 

factors, project performance experiences 48.0% increase, while for every 

one unit increase in PC3 factors, construction project performance 

experience 47.4% increase. 

 
4.7 ANSWERS TO RESEARCH QUESTIONS 

QUESTION 1: 

In providing answer to research question one as earlier stated, Table 4.4 is 

referred. Since intuition/Judgement/Experience ranked top while the 

scientific methodologies of risk management ranked least, it means 

therefore that the use of scientific risk management techniques in the 

Nigerian construction industry is not widespread. 

 

QUESTION 2: 

The critical sources of risk to construction projects in Nigeria can be 

classified into the following categories: 

- Design problems 

- Financing problems 

- Safety and environmental issues and 

- Social problems. 
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QUESTION 3: 

The low level of application of scientific techniques of risk 

management in Nigerian construction industry has led to 49.0% of 

the increases being experienced in planned cost of projects. 

 

QUESTION 4: 

The problem of time overrun associated with construction projects in 

Nigeria can be significantly attributed to non-application of 

scientific techniques of risk management. 

 

QUESTION 5: 

Non-application of scientific techniques of risk management in the 

management of construction projects in Nigeria has significantly led 

to the delivery of projects of low performance. 

 
4.8 HYPOTHESES TESTING 

The hypotheses earlier stated in the introductory chapter are tested at this 

point based on the results of the analysis. 

4.8.1 Hypothesis One 

H0 : The level of awareness and use of modern tools and techniques 

risk management in the execution of construction projects in 

Nigeria is not significantly high. 
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In testing this hypothesis reference is made to Table 4.4.  The 

analysis of Table 4.4 shows that well known modern scientific techniques 

of risk management such as Casper, Stochastic dominance and Bayesian 

theory ranked least among the others.  On the other hand, non-scientific 

methods such as intuition/judgment/experience, Subjective probability 

ranked tops as the most frequently used.  Based on the above, we can 

accept the null hypothesis, with the conclusion that the level of awareness 

and use of modern scientific risk management techniques in the execution 

of construction projects in Nigeria is significantly low.  Since only 

sensitivity analysis featured as the technique professionals are aware of and 

equally use. 

4.8.2 Hypothesis Two 

H0: The low level of application of modern tools and techniques of 

risk management in the execution of construction projects in 

Nigeria has not significantly increased the risk exposure of 

projects and by extension led to widespread cases of cost 

overruns. 

In testing this hypothesis attention is focused on equation 4.1. 

PC    =     4.842 –  0.184 PC2   -------------------- 4.1 
           (-2.3) 
The t-calculated value of  2.3 is greater than the critical value of 

2.110 at  /2 =  0.025 and d.f. =  17 for a two-tailed test. 

We therefore reject H0 and conclude that the low level of application 

of modern scientific risk management techniques in the execution of 
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construction projects in Nigeria has led to significant cost slippages of such 

projects. 

 

4.8.3 Hypothesis Three 

H0 : The low level of application of modern techniques of risk 

management in the execution of construction projects in 

Nigeria has not increased the risk exposure of projects and by 

extension led to significant slippages in the time scheduled of 

projects. 

In testing this hypothesis, equation 4.2 is of importance 

PT   =    4.842  +  0.307 PC5 – 0.202 PC2 ------------------------ 4.2 
       (3.604)      (-2.4) 

 

Since the t-values calculated of 3.604 and 2.4 are all greater than 

the critical value at /2 =  0.025 and d.f. =  16  =  2.120,  we reject H0 and 

conclude that the low level of application of modern techniques of risk 

management in the execution of construction projects in Nigeria has led to 

significant slippages in the scheduled time of such projects. 

 

4.8.4 Hypothesis Four 

H0 : The low level of application of modern tools and techniques 

of risk management in the execution of construction projects 

in Nigeria has not increased the risk exposure of projects and 

by extension significantly led to the delivery of sub standard 

projects. 
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In testing this hypothesis, equation 4.3 is referred. 

PP   =   3.579  +  0.480 PC4   +   0.474 PC3   ---------------- 4.3 
         (2.521)    (2.486) 
 

Since the t-value calculated of 2.521 for PC4 and 2.486 for PC3 are 

all greater than the critical value at /2 =  0.025 and d.f. =  16  =  2.120, we 

reject H0 and conclude that the low level of application of modern 

techniques of risk management in the execution of construction projects in 

Nigeria has significantly led to the delivery of projects of low performance 

standard. 

 
4.9 DISCUSSION OF RESULTS 

The findings of this study tend to have confirmed the fact that 

construction professionals in Nigeria, just as was reported by Seegle 

(2001) and Cappels (2004) for their colleagues in the United Kingdom do 

not use the modern techniques of risk management to manage the risks           

associated with their projects. They rather prefer and use the traditional, 

non-scientific techniques of intuition, judgment, experience and subjective 

probabilities. However a critical difference may exist in that the judgment, 

experience and subjective probabilities of the United Kingdom approach 

are driven more by some data and information accumulated over time. 

Nigerians are not known to be good record keepers so their approach is 

based more on raw intuition and guess work that is hardly supported by 

any documented lessons of history. The implication of this result is that, 
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generally, construction professionals may be finding formal and scientific 

risk management too complicated and cumbersome for application to 

construction projects execution. However the United Kingdom 

professionals seem to have a quality improvement factor of reliance on 

some hard data and information from their experience of past projects to 

record some level of success with their projects. Our construction industry 

and in particular, clients, contractors and the general society may well 

learn from this. Where formal risk management techniques can not be fully 

applied to construction projects for now, the recording of lessons learned 

from past and concluded projects should be encouraged for integration into 

traditional methods of risk management. Clients in particular must 

encourage and indeed insist on this since the greater impact of project 

failure is borne by them. Anything short of this may mean that our society 

will continue to be dogged by the present high and embarrassing level of 

project failure and abandonment with its huge implications on the 

economy.  

In more specific details, the identification by this research of design, 

financing, safety, environmental and social factors as the major factors 

driving construction projects in Nigeria towards high risk, is more of a 

reflection of reality as it tends to support current thinking. 

 Lashbrooke (1999) had documented that construction projects are 

exposed to potential performance inadequacy due to the inability of 

designers to effectively translate the client’s ideas into models which meet 
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the expectations of the client when implemented. This problem, as Iyagba 

(2001) reported, had led to serious problems of cost variations which most 

often destabilize the financing plan of such projects. Project design 

involves a lot of investigations and activities. In many cases, impatience 

and the urge to cut down on planning costs do not allow designers to 

exhaust all the necessary activities that are required for proper design.  

Akinkuotu (1987) reported that strikes and community related 

problems, as safety/security and environmental project risk factors, have 

been  major contributors to unsuccessful construction project delivery in 

Nigeria, just as our study identified.  It is a common practice in our society 

for projects to be embarked upon without the planners having a clear 

picture of the environmental characteristics of the location of such projects 

and the possible risk exposures.  No wonder project staff, as well as 

members of the host community often see most construction projects as not 

being in their own particular interest hence the problems of strikes and 

hostility from communities. The industry should well encourage a 

dedicated Environmental Impact Analysis (EIA) for projects, especially 

projects with potentially high social impact. 

However, it is worthy of note that the views of Njemanze et al 

(1999) that the non-application of scientific risk management methods 

being significantly responsible for the recurring problems of cost and time 

overruns in the management of construction projects in Nigeria has been 

validated in this study.  In fact, it is a common practice among Nigerian 
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professionals to over-design, as well as over-budget the cost and time of 

projects, due principally to poor estimating techniques, in the belief that 

such projects are better protected from the risk of cost and time overruns. 

But this judgmental and intuitive risk mitigation strategy has never helped 

matters as cases of cost and time variation and fluctuation are still 

widespread (Hillson, 2002). The economy, the industry with clients, 

contractors, professionals and society in general suffer the concurrent 

losses that arise from this.   

Finally, all the above inadequacies in risk management has often 

translated to unsuccessful project delivery as most clients, after going 

through the risk of rising cost and delay in delivery, still feel unsatisfied 

with the performance level of projected delivery (Nickels et al, 2002).  

This is consistent with the findings made in this study which found non-

application of scientific risk management techniques in the management of 

construction projects as significantly responsible to poor performance and 

consequent failure of most projects in Nigeria. The society in general is the 

ultimate loser. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 SUMMARY OF THE WORK 

This study undertook an investigation into the phenomenon of risks 

and its management in the Nigerian construction industry with the 

objective of assessing the extent of awareness and use of modern tools and 

techniques of risk management in the execution of projects in the industry.  

Also the study aimed at analyzing the extent to which the level of 

awareness and use of the tools of risk management may have affected the 

level of success in the management of the cost, time and performance 

standard of construction projects in Nigeria. 

In carrying out the study, five specific research questions and 

hypotheses were formulated.  Effort was made to examine the literature 

with the objective of updating our knowledge on modern tools and 

techniques of risk management as well as the opinion of experts on the 

importance of risk management as an integral part of the construction 

project management system.  The literature review equally formed basis 

for the identification of the possible sources of risk to a construction 

project, which was identified as the client, the design team, the 

construction team, and environmental factors.  However, the review 

identified 12 specific techniques of risk management. 

In other to have a fair idea of what the situation is in the field an 

assessment instrument was designed based on the Likert 5-point scale.  



 123

Our targeted audience is made up of Project managers/Engineers handling 

construction projects worth N1.0 billion and above.  These projects were 

selected from Lagos - Ibadan, Abuja - Kano, and Port Harcourt  - Enugu 

axis.  In all, twenty-five instruments were distributed while only 19 were 

returned.  The instruments were analysed using mean ranking method as 

well as Factor analysis and Regression analysis using the SPSS for 

Windows package. 

 

5.2 SUMMARY OF FINDINGS 

Based on the results of the analysis, the following specific findings were 

made among others: 

1. Professionals in the Nigerian construction industry are mostly aware 

and use traditional techniques of risk management based on 

intuition, judgment, experience and subjectivity. 

2. Professionals in the Nigerian construction industry are not very 

much aware of modern techniques of risk management such as 

Casper, Stochastic dominance and Bayesian theory. 

3. Five principal components were extracted for the classification of 

the possible sources of risk to construction projects in Nigeria.   

These five components cumulatively explain 79.404 per cent of the 

risk exposure of the sampled projects. 

4. There seems to be a lack of coordination in the activities of design 

teams. 
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5. Clients have not been able to put adequate plan in place for the 

financing of most projects before kick off. 

6. The level of compliance to safety and environmental laws is low. 

7. There seems to be low level of community support to projects. 

8. The level of competence, motivation and team work seems to be 

low. 

9. The problems of unsuccessful project delivery in Nigeria were found 

to be significantly influenced by the inability of professionals to 

apply modern tools and techniques of risk management.  This has 

even increased the risk exposure of such projects. 

 

5.3 CONCLUSIONS 

Based on the above findings, the following conclusions can be made: 

1.) The level of application of sophisticated techniques of risk 

management in Nigeria seems to be consistent with the findings 

made by the study earlier carried out in United Kingdom.  The 

deviation of our findings from that of United Kingdom is that the 

level of project failures in UK is significantly low as against the very 

high situation in Nigeria. 

2.) Technical problems that border on design, financing and safety seem 

to rank high as sources of risk to successful construction project 

management in Nigeria. 
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3.) Also technical and managerial competencies of design and 

construction teams seem inadequate and may have exposed projects 

to higher risk. 

4.) Instability in political, economic and social factors equally 

constitutes elements of risk to construction projects in Nigeria. 

 

5.4 RECOMMENDATIONS 

Based on the findings and conclusions arrived at, the following 

recommendations are being made as a way of improving the level of risk 

management in the Nigerian construction industry. 

1. Professional bodies like Nigerian Society of Engineers, Nigerian 

Institute of Quantity Surveyors, etc should partner with universities 

to design and implement mandatory training programmes on 

techniques and tools of risk management.  The objective being to 

expose professionals to the theory and application of sophisticated 

risk management tools and techniques. 

2. Risk management should be made an integral part of the project 

cycle.  Implying that it be applied from inception through 

commissioning/phase out. 

3. Designers, contractors and even clients should be made to 

understand that for effectiveness in managing the risks associated 

with construction projects in Nigeria, efforts should be made to 

enhance the level of provision of Information Communication 
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Technology (ICT) infrastructure.  This is to improve the speed of 

data capturing, analysis and dissemination, very crucial to effective 

risk management. 

4. A high-powered pubic relations unit should be established for major 

projects.  This will enhance the level of external community 

relations as well as interpersonal communications among 

participants to a project. 

5. Project managers, especially to large and sensitive (construction) 

projects should be trained people with a background in professional 

project management. The present system of appointment into project 

management positions being based mainly on practical experience or 

some other criteria should be discouraged for the risk it constitutes 

to successful project delivery. 
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